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METHODS USING A MODIFIED
BACTERIOPHAGE FOR THE DETECTION
OF TARGET MOLECULES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/643,534, filed May 7, 2012, the entire
contents of which are hereby incorporated by reference.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Jul. 11, 2013, is named 099523-0104 SL.txt
and is 271,735 bytes in size.

FIELD OF TECHNOLOGY

This technology relates generally to the field of biotech-
nology, and in particular to the field of molecular detection.

BACKGROUND

Enzyme-linked immunosorbent assay (ELISA) has been
used as a versatile and powerful tool both in basic science
and clinical diagnostics since the mid-1960s. This assay
makes use of the physical connection established between an
antigen-recognizing moiety and device capable of generat-
ing a visual signal. The specificity of the assay is mostly
determined by the first component while the sensitivity is
determined by the second. Traditionally, as the antigen-
recognizing moiety in ELISA, monoclonal or polyclonal
antibodies are used and enzymes such as alkaline phos-
phatase or horse radish peroxidase serve as the device
generating the visual signal.

Often, conventional ELISA is not sensitive enough and a
wide range of labeling and signal-enhancement strategies
have been developed in an attempt to increase its sensitivity.
A so-called DNA-enhanced immunoassay strategy stands
out as the most sensitive one. This strategy employs antigen-
recognizing molecules carrying DNA tags and relies on the
ability of DNA polymerases to exponentially amplify these
tags. Because of this amplification, the sensitivity of the
assay becomes 10-10,000-fold higher than the sensitivity of
traditional antigen detection methods. Originally, this strat-
egy was described by Sano et al. in 1992 and was called
immuno-PCR (IPCR). Later, a number of modifications of
this strategy were developed that targeted two major areas:
1) coupling of immunoassay reagents and DNA markers,
and 2) assay readout.

While the original Sano’s IPCR was modular and utilized
a linker protein that allowed the binding of the Fc part of an
IgG and subsequent tagging with biotinylated dsDNA, it has
been demonstrated that the performance of pre-assembled
antibody-DNA conjugates exceeds that of the stepwise
assembled complexes in the modular approach. Several
approaches have been proposed that allow direct coupling of
DNA tags with antigen-recognizing molecules. For
example, Guo et al. described a phage display-mediated
IPCR assay that makes use of filamentous bacteriophage
M13 to expose on its surface single chain variable fragments
(scFv) of IgG antibodies. In this assay, entire phage particles
were used for binding to the target antigen and simultane-
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ously their DNA served as a tag that was amplified by PCR
upon completion of the antigen-binding portion of the
reaction.

Among approaches that try to improve assay readout, the
approach termed Expression Immunoassay deserves special
attention. It takes advantage of a biotinylated DNA tag
which encodes the firefly luciferase. In this approach, for-
mation of the immuno-complex is followed by a one-step,
cell-free translation expression step, which enables the
detection of 3000 DNA molecules or 50 000 antigen mol-
ecules, respectively.

While being substantially more sensitive than conven-
tional ELISA, DNA-enhanced immunoassays turn out to be
significantly more difficult to perform and more expensive
than conventional ELISA.

SUMMARY

In one aspect, the present disclosure provides a method
for detecting a target molecule, comprising: contacting an
immobilized target molecule with a modified bacteriophage
encoding a luciferase, wherein the bacteriophage specifi-
cally binds the target molecule, under conditions that pro-
mote binding of the bacteriophage to the target molecule, to
produce an target molecule-bacteriophage complex; contact-
ing the target molecule-bacteriophage complex with a bac-
terial strain susceptible to infection by the bacteriophage;
incubating the target molecule-bacteriophage complex with
the bacterial strain under conditions that promote the propa-
gation of the bacteriophage in the bacteria and expression of
the luciferase, to produce a bacteriophage-infected culture;
adding to the bacteriophage-infected culture a substrate for
the luciferase; and measuring the presence and/or magnitude
of fluorescence produced from the action of the luciferase on
its substrate.

In some embodiments, the target molecule comprises a
first affinity tag and the bacteriophage comprises a second
affinity tag, wherein the first and second affinity tags spe-
cifically bind. In some embodiments, the first and second
affinity tags are enzymatically or chemically coupled to the
target molecule and the bacteriophage. In some embodi-
ments, the first affinity tag is streptavidin and the second
affinity tag is biotin. In some embodiments, the bacterio-
phage is engineered to bind directly to the target molecule
using phage display.

In some embodiments, the modified bacteriophage is
derived from an M13, T, T7, or A bacteriophage. In some
embodiments, the modified bacteriophage comprises SEQ
ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:4.

In another aspect, the present disclosure provides a
method for detecting a target molecule, comprising: con-
tacting an immobilized target molecule with a first affinity
ligand that specifically binds the target molecule, under
conditions that promote target molecule-affinity ligand bind-
ing, to form a target molecule-first affinity ligand complex,
and optionally contacting the target molecule-first affinity
ligand complex with one or more additional antibodies
under conditions that promote affinity ligand-affinity ligand
binding, to produce a target molecule-first affinity ligand-
additional affinity ligand complex, wherein the one or more
antibodies are added sequentially, and wherein each succes-
sive affinity ligand specifically binds to the affinity ligand
added immediately previous; contacting the target molecule-
first affinity ligand complex or the target molecule-first
affinity ligand-additional affinity ligand complex with a
modified bacteriophage encoding a luciferase, wherein the
bacteriophage binds to the first affinity ligand, or if one or
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more additional antibodies are used, binds to the ultimate
affinity ligand, to form a target molecule-affinity ligand-
bacteriophage complex; contacting the target molecule-af-
finity ligand-bacteriophage complex with a bacterial strain
susceptible to infection by the bacteriophage; incubating the
target molecule-affinity ligand-bacteriophage complex with
the bacterial strain under conditions that promote the propa-
gation of the bacteriophage in the bacteria and expression of
the luciferase, to produce a bacteriophage-infected culture;
adding to the bacteriophage-infected culture a substrate for
the luciferase; and measuring the presence and/or magnitude
of fluorescence produced from the action the luciferase on
its substrate.

In some embodiments, the first affinity ligand, or if one or
more additional antibodies are used, the ultimate affinity
ligand, comprises a first affinity tag, and the bacteriophage
comprises a second affinity tag, wherein the first and second
affinity tags specifically bind. In some embodiments, the first
and second affinity tags are enzymatically or chemically
coupled to the affinity ligand and the bacteriophage. In some
embodiments, the first affinity tag is streptavidin and the
second affinity tag is biotin. In some embodiments, the
bacteriophage is engineered to bind directly to the affinity
ligand using phage display.

In some embodiments, the modified bacteriophage is
derived from an M13, T, T7, or A bacteriophage. In some
embodiments, the modified bacteriophage comprises SEQ
ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:4.

In one aspect, the present disclosure provides a nucleic
acid comprising a modified bacteriophage encoding a
luciferase. In some embodiments, the modified bacterio-
phage is selected from the group consisting of SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, and SEQ ID NO:4. In
some embodiments, the nucleic acid comprises an affinity
tag. In some embodiments, the affinity tag is enzymatically
or chemically coupled to the bacteriophage. In some
embodiments, the bacteriophage is engineered to bind
directly to an affinity ligand or to a target molecule using
phage display.

BRIEF DESCRIPTION OF THE FIGURES

FIGS. 1A and 1B show the detection of luciferase-
encoding derivatives of phages T7 and Ak. Different
amounts of phage particles were incubated with 100 pl of
overnight culture of the appropriate host diluted in LB. Upon
completion of incubation, 50 pl of 0.004% of decanal in
water was added to each well containing pSL-LuxAB and
measurements of luminescence were performed on Veritas
luminometer. In the case of the T7 derivative, decanal was
present in the mixture during incubation time and measure-
ments were taken automatically. Bacteriophage cultures
were incubated for 10, 30, 45, 65, or 70 minutes prior to
fluorescence measurement.

FIGS. 2A and 2B show the accumulation of luciferase in
cells infected with M13LuxABE2. Dilutions of overnight
culture were infected with different amounts of
M12LuxABE2 and allowed to grow in LB media supple-
mented with IPTG for 4 hours at 37° C. with aeration prior
to measuring luciferase activity. The luciferase activity of 50
ul aliquots was determined after addition of 25 pl of 0.004%
decanal on Veritas luminometer. 450 pul aliquots of bacterial
cultures diluted 100 times with LB supplemented with IPTG
were infected with 10° particles of M13LuxABE2 and were
incubated for 3 hours at 37° C. without aeration prior to
measuring luciferase activity. Then, the luciferase activity
was determined as described herein.
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FIG. 3 shows the detection of rabbit serum with T71-
2al.uxAB-spAG conjugate. Subsequent dilutions of rabbit
serum were attached to wells of a 96-well plate and the
remaining centers for nonspecific sorption were blocked
with 1% BSA dissolved in PBS with 0.1% Tween 20
(PBST). Then, wells were filled with PBST containing
diluted T71-2alLuxAB-spAG conjugate and the plate was
incubated for 1 hour at 37° C. After completion of incuba-
tion, wells were washed ten times with PBST and filled with
100 pl of overnight . coli BLT5615 culture diluted 1:50 in
LB. They were subsequently incubated for 1 hour at 37° C.
without aeration. Then, 50 pl of 0.004% of decanal in water
was added to each well and measurements of luminescence
were performed on Veritas luminometer. The bacteriophage
culture was incubated for 60 minutes prior to fluorescence
measurement.

FIGS. 4A and 4B show the detection of SpAG and
streptavidin  with luciferase-encoding phages. Different
quantities of immobilized SpAG were incubated with
M13LuxABESspAGVII2 for one hour and then the immo-
bilized phage was detected via addition of overnight culture
ER2738 diluted 1:100 with LB supplemented with IPTG to
wells. Incubation was conducted for 4 hours at 37° C.
without aeration. Different quantities of immobilized
streptavidin =~ were  incubated with MI13LuxABE-
SstrepV1125-1 for either 16 hours at room temperature or for
1 hours at 37° C. After completion of incubation and
removal of unbound phage, 50 ul of either PBS alone or PBS
containing 5 mM of biotin were added to each set of wells
and plates were incubated for 30 min at 37° C. prior to
addition of 1:100 diluted overnight culture of ER2738. After
4 hours of incubation at 37° C. without aeration, luciferase
activity was determined as described in FIG. 1.

FIG. 5 shows the detection of streptavidin by PLISA and
ELISA. Wells with immobilized streptavidin were incubated
with either non-biotinylated or biotinylated
M13LuxABElink-SompbioVII3 or biotinylated horse radish
peroxidase for 1 hour at 37° C. Then, the unbound material
was washed away and the immobilized phage was detected
as described in FIG. 2 while the horse radish peroxidase was
detected by addition of 1-Step™ Slow TMB-ELISA
(Thermo Scientific) into wells.

FIGS. 6A and 6B show the detection of fragments of
botulinum neurotoxin by PLISA and ELISA. Wells covered
with either BoNT/A-L (Panel A) or BoNT/A-CH (Panel B)
were subsequently blocked with normal goat serum, incu-
bated with rabbit antibodies raised to botulinum neurotoxin
A, incubated with horse biotinylated anti-rabbit antibodies,
peroxidase, and either biotinylated M13LuxABElink-Somp-
bioVII3 or biotinylated horse radish peroxidase. Except for
BoNT/A fragments, anti-BoNT and phage, all other com-
ponents come from VectaStain ABC kit (Vector Laboratories
Inc., CA). Detection of phage and horse radish peroxidase
was done as described in the legend of FIG. 3.

DETAILED DESCRIPTION

The present disclosure provides compositions and meth-
ods for the detection of molecules. In some embodiments,
the methods comprise the use of bacteriophages engineered
to express a bacterial luciferase and to comprise an affinity
tag or other label. In some embodiments, the bacteriophage
is chemically conjugated with an affinity tag or other label.
In some embodiments, expression of a bacteriophage-en-
coded bacterial luciferase is used to detect the presence of a
molecule of interest.
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To create an assay that offers high sensitivity in combi-
nation with simplicity of performance and low cost, here, we
introduced a new type of engineered bacteriophage that
exposes antigen-recognizing moieties on the surface of its
particles and simultaneously encodes bacterial luciferase.
Earlier, it was demonstrated that, in addition to proteins III
and V that are traditionally used for exposing foreign
proteins on the surface of capsids of filamentous E. coli
phage M13, protein VII can also be used for such a role.
Unlike protein III, protein VII is not involved in the recog-
nition of bacterial receptors. Here, we demonstrated that
phages exposing antigen-recognizing polypeptides as part of
protein VII can be attached to immobilized antigens and
retain their ability to infect host bacterial cells. Also, we
demonstrated that phages exposing antigen-recognizing
moieties on the surface of their particles can be generated via
chemical conjugation of these particles with corresponding
antigen-recognizing moieties.

It has also been determined that several marine (Vibrio
harveyi and Vibrio fischeri) and terrestrial (Photorhabdus
luminescence) species of bacteria produce homologous
luciferases that catalyze the oxidation of long-chain alde-
hydes and produce photons as one of the reaction products.
In all species, sequences encoding subunits of these
enzymes (luxA and luxB) are expressed as part of a larger
operon that also encodes proteins responsible for synthesis
of long-chain aldehydes. The luxA and luxB genes in all of
these operons, however, are located next to each other,
allowing their separation from the rest of the operon and
isolation on a relatively short DNA fragment. Luciferase
produced by P. luminescence has substantially higher ther-
mostability than homologous enzymes from V. harveyi and
V. fischeri. Also, it has a higher thermostability than firefly
luciferase, which was used in the herein-described Expres-
sion Immunoassay.

It is to be understood that the present methods may be
practiced using any luciferase enzyme, whether derived
from a bacterial or a non-bacterial source. However,
luciferase from P. luminescence presents certain advantages
for expression in E. coli as compared to non-bacterial
luciferases. For example, the substrate for P. luminescence
luciferase is substantially less expensive than the substrate
for firefly luciferase and, unlike the latter, is capable of
penetrating through the cell membrane. This eliminates the
need for lysis of cells that is required when activity of firefly
luciferase in cells has to be measured. Thus, bacterial
luciferase may be selected for the current methods, depend-
ing on operator preference.

By introducing P. luminescence genes for luciferase into
genomes of phages and exposing antigen-recognizing poly-
peptides on the surface of phage particles (as part of capsid
protein VII or via chemical conjugation of such polypeptides
with phage particles) we created new tools for detection of
molecules of interest. These tools can be used in a phage-
linked immunosorbent assay (PLISA), which is similar to
the conventional ELISA. While being less expensive than
reagents used in conventional ELISA, these tools allow the
sensitivity of detection to exceed the sensitivity of conven-
tional ELISA by 10-1000 times and makes it comparable to
that of IPCR.

As used herein, “bacteriophage” means a virus that infects
and replicates within bacteria, composed of proteins that
encapsulate a DNA or RNA genome. In some embodiments,
the bacteriophage comprises an M 13 bacteriophage. In some
embodiments, the bacteriophage comprises a T or T7 bac-
teriophage. In some embodiments, the bacteriophage com-
prises a A bacteriophage. In some embodiments, the bacte-
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riophage comprises SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
NO:3, or SEQ ID NO: 4. In some embodiments, the bacte-
riophage is engineered to encode an affinity tag or other
label. In some embodiments, the bacteriophage is enzymati-
cally or chemically labeled with an affinity tag or other label.
In some embodiments, the bacteriophage is engineered to
express an affinity tag or other label using phage display.

As used herein, “affinity tag” means a label that is
appended to a protein or other molecule for purposes of
purification or detection. Non-limiting examples of affinity
tags commonly used in the art include chitin binding protein
(CBP), maltose binding protein (MBP), and glutathione-S-
transferase (GST), poly-histidine (HIS), streptavidin, and
biotin. In some embodiments, the affinity tag is streptavidin.
In some embodiments, the affinity tag is biotin. In some
embodiments, the affinity tag is a hybrid of staphylococcal
protein A and streptococcal protein. As used herein “affinity
ligand” means any molecule that binds with high affinity to
a target molecule of interest. In some embodiments, the
affinity ligand is an antibody.

In some embodiments, the target molecule of interest
comprises a first affinity tag, and the bacteriophage com-
prises a second affinity tag, wherein the first and second
affinity tags interact. In some embodiments, the bacterio-
phage is engineered bind directly to a target molecule or an
affinity ligand, in the absence of an affinity tag on the
bacteriophage, target molecule, or affinity ligand. In some
embodiments, the affinity ligand is an antibody.

In some embodiments, a target molecule of interest and an
engineered bacteriophage bind via the use of affinity tags. In
some embodiments, a target molecule of interest and an
engineered bacteriophage bind via the use of other labels,
such as a compatible binding pairs, including, but not
limited to, antibody-antigen pairs, complementary nucleic
acids, enzyme-substrate pairs, aptamer-protein pairs, nucleic
acid-protein pairs, hormone-ligand pairs, and receptor-li-
gand pairs. One of skill in the art will understand that the
methods described herein may be practiced using any means
to bind the target molecule of interest to the engineered
bacteriophage.

In some embodiments, the target molecule of interest and
the bacteriophage bind directly, such as through the biding
of affinity tags present on the target molecule and the
bacteriophage. In some embodiments, the target molecule of
interest and the bacteriophage bind indirectly, such as
through the use of one or more antibody intermediates. In
some embodiments, an target molecule of interest is con-
tacted by an antibody comprising a first affinity tag, which
is in turn contacted by a bacteriophage comprising a second
affinity tag that binds to the first affinity tag. In some
embodiments, the target molecule of interest is contacted by
an antibody, which is in turn contacted by an additional
antibody, comprising the second affinity tag. In some
embodiments, the target molecule of interest is contacted by
an antibody, followed by a series of antibodies added
sequentially, wherein each successive antibody specifically
binds to the antibody added previously, and wherein the final
antibody comprises a first affinity tag that binds to a second
affinity tag present on a bacteriophage. In some embodi-
ments, the bacteriophage is engineered to bind directly to a
target molecule or an antibody.

As used herein, “bacterial luciferase” refers to the
luciferase enzyme encoded by one of various bacterial
species. In some embodiments, the bacterial species are of
the genus Photorhabdus. In some embodiments, the bacte-
rial species are of the genus Vibrio. In some embodiments,
the bacterial species are of the genus Photobacterium. In



US 9,435,743 B2

7

some embodiments, the bacterial luciferase is that of Pho-
torhabdus luminescence. In some embodiments, the bacte-
rial luciferase is that of Vibrio harveyi. In some embodi-
ments, the bacterial luciferase is that of Vibrio fischeri. In
some embodiments, the bacterial luciferase comprises all the
subunits of the bacterial lux operon. In some embodiments,
the bacterial luciferase comprises a subset of the subunits of
the bacterial lux operon. In some embodiments, methods
described herein comprise the use of a bacterial luciferase
substrate. In some embodiments, the bacterial luciferase
substrate is decanal

As used herein, “modified bacteriophage” refers to a
bacteriophage that has been modified to express a detectable
marker. In some embodiments, the detectable marker is a
fluorescent protein. In some embodiments the detectable
marker is green fluorescent protein (GFP) or a variant of
GFP. In some embodiments the detectable marker is an
enzyme. In some embodiments, the detectable marker is a
luciferase. In some embodiments, the modified bacterio-
phage has been further engineered to comprise an affinity
tag. In some embodiments, the modified bacteriophage has
been further engineered to specifically bind to a target
molecule or an antibody or other affinity ligand, such as, for
example, using phage display. In some embodiments, the
luciferase is a bacterial luciferase. In some embodiments, the
luciferase is derived from non-bacterial sources, such as, for
example, firefly, click beetle, sea pansy, dinoflagellates, or
copepod.

As used herein “target molecule” refers to a molecule of
interest, i.e., a molecule to be detected or quantified. The
methods and compositions disclosed herein are not intended
to be limited by the type of target molecule. The methods
may be used, for example, for the detection of any kind of
polypeptide, polysaccharide, lipid, or nucleic acid for which
interacting molecules are available which could be directly
or indirectly attached to bacteriophage particles. In some
embodiments, the target molecule is a protein. In some
embodiments, the target molecule is a polypeptide. In some
embodiments, the target molecule is a native polypeptide. In
some embodiments, the target molecule is a modified poly-
peptide. In some embodiments, the target molecule is a
polysaccharide. In some embodiments, the target molecule
is a lipid. In some embodiments, the target molecule is a
nucleic acid. In some embodiments the target molecule is a
chimeric protein. In some embodiments, the target molecule
is an antigen.

Methods

In one aspect, the present disclosure provides methods for
the detection of molecules. In some embodiments, the
methods comprise the use of a bacteriophage engineered to
express a bacterial luciferase and to comprise an affinity tag
or other label.

In some embodiments, the bacteriophage comprises an
M13, T, T7, or A bacteriophage. In some embodiments, the
bacteriophage encodes a Photorhabdus Iluminescence
luciferase. In some embodiments, the bacterial luciferase
comprises all the subunits of the bacterial lux operon. In
some embodiments, the bacterial luciferase comprises a
subset of the subunits of the bacterial lux operon. In some
embodiments, the bacteriophage encodes one or more of the
A, B, and E subunits of the lux operon. In some embodi-
ments, the bacteriophage encodes one or more of the A, B,
and E subunits of the lux operon.

In some embodiments, the bacteriophage is enzymatically
or chemically coupled to an affinity tag or other label. In
some embodiments, the affinity tag is biotin. In some
embodiments, the affinity tag is encoded by the bacterio-
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phage. In some embodiments, the bacteriophage is engi-
neered to express a protein sequence (i.e. an affinity tag) that
specifically binds to a specific protein using phage display.
In some embodiments, the bacteriophage is engineered to
display a protein that specifically binds to a particular
affinity tag or label of interest. In some embodiments, the
bacteriophage comprise SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3, or SEQ ID NO: 4.

In some embodiments, the method comprises a) contact-
ing an immobilized molecule with a modified bacteriophage
encoding a bacterial luciferase, wherein the molecule com-
prises a first affinity tag and the bacteriophage comprises a
second affinity tag, and wherein the first and second affinity
tags specifically bind, under conditions that promote binding
of the first and second affinity tags, to produce an molecule-
bacteriophage complex; b) contacting the molecule-bacte-
riophage complex with a bacterial strain susceptible to
infection by the bacteriophage; ¢) incubating the molecule-
bacteriophage complex with the bacterial strain under con-
ditions that promote the propagation of the bacteriophage in
the bacteria and expression of the bacterial luciferase, to
produce a bacteriophage culture; d) adding to the bacterio-
phage culture a substrate for the bacterial luciferase; and ¢)
measuring the presence and/or magnitude of fluorescence
produced from the action of the bacterial luciferase on its
substrate.

In some embodiments, the method comprises a) contact-
ing an immobilized molecule with a first antibody that
specifically binds the molecule, under conditions that pro-
mote molecule-antibody binding, to form a molecule-first
antibody complex, and optionally contacting the molecule-
first antibody complex with one or more additional antibod-
ies under conditions that promote antibody-antibody bind-
ing, to produce a molecule-first antibody-additional
antibody complex, wherein the one or more antibodies are
added sequentially, and wherein each successive antibody
specifically binds to the antibody added immediately previ-
ous, and wherein either the first antibody comprises a first
affinity tag, or if one or more additional antibodies are
added, the ultimate antibody comprises a first affinity tag; b)
contacting the molecule-first antibody complex or the mol-
ecule-first antibody-additional antibody complex of a) with
a modified bacteriophage encoding a bacterial luciferase and
comprising a second affinity tag that specifically binds to the
first affinity tag, under conditions that promote binding of
the first and second affinity tags, to form a molecule-
antibody-bacteriophage complex; c) contacting the mol-
ecule-antibody-bacteriophage complex of b) with a bacterial
strain susceptible to infection by the bacteriophage; d)
incubating the molecule-antibody-bacteriophage complex
with the bacterial strain under conditions that promote the
propagation of the bacteriophage in the bacteria and expres-
sion of the bacterial luciferase, to produce a bacteriophage
culture; e) adding to the bacteriophage culture of d) a
substrate for the bacterial luciferase; and f) measuring the
presence and/or magnitude of fluorescence produced from
the action the bacterial luciferase on its substrate.
Compositions

In one aspect, the present disclosure provides composi-
tions for the detection of molecules.

In some embodiments, the compositions comprise one or
more nucleic acids comprising a bacteriophage engineered
to express a bacterial luciferase. In some embodiments, the
modified bacteriophage is selected from the group consisting
of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, and SEQ
ID NO:4. In some embodiments, the nucleic acid comprises
an affinity tag. In some embodiments, the affinity tag is
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encoded by the bacteriophage or is enzymatically or chemi-
cally coupled to the bacteriophage. In some embodiments,
the bacteriophage is engineered to express the second affin-
ity tag by phage display.

Kits

In one aspect, the present disclosure provides kits for the
detection of molecules.

In some embodiments, the kits comprise one or more
nucleic acids comprising a bacteriophage engineered to
express a bacterial luciferase. In some embodiments, the
modified bacteriophage is selected from the group consisting
of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, and SEQ
1D NO:4. In some embodiments, the nucleic acid comprises
an affinity tag. In some embodiments, the affinity tag is
encoded by the bacteriophage or is enzymatically or chemi-
cally coupled to the bacteriophage. In some embodiments,
the bacteriophage is engineered to express the second affin-
ity tag by phage display.

In some embodiments, the kits comprise one or more
positive and/or negative control samples, and instructions
for use.

EXAMPLES

This example demonstrates the compositions and meth-
ods comprising the use of engineered bacteriophages for the
detection of molecules.

Materials and Methods

Cells—The Escherichia coli DH50F strain and its deriva-
tive AU-DHI10, carrying F'-factor with tetracycline resis-
tance marker, were used for routine propagation of plasmids
and derivatives of phage M13. Strains BLT5615 and LE392
were used propagate derivatives of phages T7 and A, respec-
tively. Strain BL21(DE3) was used for expression of plas-
mids encoding recombinant proteins. Strain AU-SE2 was
used for generation of MD12™ phage display. This strain
was constructed on the basis of strain MC1061 via conju-
gation with strain ER2738 followed by P1-mediated trans-
duction of mutS201:: Tn5(KmR) from ES1301 mutS. Strain
ER2738 was used for propagation of luciferase-encoding
phages in PLISA.

Production of Recombinant Proteins—BL21(DE3) cells
carrying plasmids for streptavidin were grown in LB media
at 37° C. with aeration until culture reached ODg,,~0.4 and
expression was induced via addition of IPTG. After induc-
tion, cultures were kept aerated at 37° C. for 3 hours and
then cells were harvested by centrifugation, resuspended in
PBS and stored at —84° C. until further use. BL21(DE3) cells
carrying plasmids for E. coli biotin ligase (BirA), a hybrid
between staphylococcal protein A and streptococcal protein
G (SpAG) or the receptor-recognizing domain of botulinum
neurotoxin serotype A (BoNT/A-CHS) were treated simi-
larly, except for that they were grown until ODgy~0.6
before induction and they were grown overnight at 16° C.
after induction. Plasmids encoding all of these proteins were
constructed in our lab earlier and possess Ni-affinity tag
incorporated in their structure. Streptavidin that accumu-
lated inside cells in the form of inclusion bodies was purified
via denaturation in 6 M guanidine followed by renaturation
in PBS. BirA, SpAG and BoNT/A-CHS5 were accumulated
inside cells in the soluble form and were purified via affinity
chromatography on Ni-NTA Superflow (Qiagen). The amino
acid sequence of the SpAG polypeptide is given in Table 2.
The amino acid sequence of the BoNT/A-CHS polypeptide
is given in Table 3.
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DNA Modifying Enzymes—All restriction endonu-
cleases, as well as T4 DNA-polymerase, Rapid DNA Liga-
tion Kit and Expand™ High Fidelity PCR System were
supplied by Fermentas.

Oligonucleotides—Oligonucleotides used for polymerase
chain reaction, as well as oligonucleotides used for cloning
are listed in Table 1. All of these oligonucleotides were
synthesized at Integrated DNA Technologies.

Construction of Phages and Plasmids—M13Alinker5 was
constructed by treating DNA of M13tg130 (GenBank Acces-
sion No. [LO8828) with restriction endonucleases Pstl and
EcoRlI, followed by treatment with DNA polymerase T4 and
DNA ligase.

M13Cm3 was constructed by cloning a fragment of the
chloramphenicol acetyl transferase-encoding fragment plas-
mid pACYC184 (GenBank Accession No. X06403) PCR-
amplified with primers Cm-Bsp1191 and Cm-Natr] (Table 1)
and treated with restriction endonucleases Bsp1191 and Narl
into the DNA of M13Alinker5 treated with restriction endo-
nuclease Narl.

M13CmSompbioVII8 was constructed by substituting the
461 by Pagl-Bsp14071 fragment in M12 Cm3 with a PCR-
amplified fragment of DNA that was created via PCR-
mediated joining and amplification of four fragments. The
first and the fourth of the four fragments were amplified
from M13Cm3 using pairs of primers VII-N5', VII-N3' and
VII-CS', VII-C3', respectively. The second fragment encod-
ing signal peptide of E. coli, OmpA, was amplified from F.
coli chromosome DNA using primers S-5' and S-3'. The
third fragment, encoding a biotinylatable peptide, was
amplified from plasmid pParaBAD-bio6 with primers Bio-
52" and Bio-3".

Plasmid pParaBAD-bio6 was created earlier in our lab
and contains a synthetic fragment encoding biotinylatable
peptide and formed by oligonucleotides Bio-Nco, Bio-Nco-
P, Bio-Nde and Bio-Nde-P. The sequence of pParaBAD-bio6
is given in Table 4.

M13CmSompbioTAGVII-1 was constructed by substitu-
tion of the 33 by Notl-I-Scel fragment in DNA of
M13CmSompbioVII8 with a DNA fragment formed by
oligonucleotides SompTAGS' and SompTAG-3'.

M13CmSompbioTAGVIIImutl was generated via site
specific mutagenesis of M13CmSompbioTAGVII-1 with
primers TAG-I and TAG-I12.

M13CmSompATAGVII10 was constructed by substitu-
tion of the 98 by Xhol-Cfr42] {fragment in
M13CmSompbioTAGVII1mutl with DNA formed by oli-
gonucleotides M13delBio-5' and M13delBio-3".

Plasmid pGEM-LuxC2 was constructed by cloning a
fragment amplified from Photorhabdus luminescence chro-
mosome (GenBank Accession No. AF403784) by PCR with
primers P.luc-5'C and P.luc-3'-Hb into pGEM-T Easy Vector
(Promega). Luciferase-encoding sequences in this plasmid
are placed under control of a lactose promoter.

M13LuxABE2 was constructed by cloning a 3725 by
EcoRI fragment of plasmid pGEM-LuxC2 into the EcoRI
site of vector M13tg130. Luciferase-encoding sequences in
this construct are under control of the lactose promoter.

M13LuxABElink15 was generated by substitution of the
1171 by Bsp14071-Cail fragment of M13LuxABE2 with a
Bsp14071-Cail fragment of the same phage that was gener-
ated via a two-step process. First, two separate fragments
were amplified by PCR using two pairs of primers: VII-NS',
S-TIIC and IIIN, VII-N3', respectively. Second, two ampli-
fied fragments were joined together and amplified in a
separate PCR using primers VII-N5' and VII-N3'.
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MI13LuxABESstrep25-1 was constructed by joining a
1117 by Cail-Bsp14071 fragment of M13LuxABE2 with a
1303 by Cail-Bsp14071 fragment of M13CmSstrepVII25,
which was isolated from phage display MD12™ and has an
affinity to streptavidin.

MI13LuxABESspAGVII1 was constructed by joining the
1171 by Cail-Bsp14071 fragment of M13LuxABE2 with the
1303 by Cail-Bsp14071 fragment of M13CmSspAGVII12,
which was isolated from phage display MD12™ and has an
affinity to streptococcal protein G.

M13LuxABElink-SompbioVII3 was constructed by join-
ing the 9000 by EcolO5I-Bsu361 fragment of
M13LuxABElink15 with the 2194 by Bsu361-Eco105I frag-
ment of M13CmSompbioVIIS.

pParaBAD-biolLuxABE2 was constructed by joining the
3626 by luciferase-encoding Bsp68I-Pstl fragment of phage
MI13LuxABE2 and the 4813 by Smal-Pstl fragment of
plasmid pParaBAD-bio6.

pParaBAD-bioLuxAB7 was generated by treating pPara-
BAD-bioLuxABE2 DNA with restriction endonucleases
Ecl13611 and BstXI, followed by treatment with DNA
polymerase T4 and ligase.

T71-2alluxAB was constructed by combining fragments
of phage T7Selectl-2b (Novagen) and plasmid pParaBAD-
bioLuxAB7. The fragment of phage T7Select1-2b was gen-
erated as a result of treatment of the phage DNA with
restriction endonuclease BamHI and DNA polymerase T4,
followed by treatment with EcoRI. The fragment of plasmid
pParaBAD-bio uxAB7 was generated as a result of treat-
ment of the plasmid DNA with restriction endonuclease
Xhol and DNA polymerase T4, followed by treatment with
restriction endonuclease EcoRI.

pSL-LuxABE10 was constructed by inserting the
luciferase-encoding Pvull fragment of plasmid pGEM-
LuxC2 into the DNA of plasmid pSL-EGFP2, which had
been treated with restriction endonuclease Pf1231I and DNA
polymerase T4. Phasmid pSL-EGFP2 was constructed ear-
lier in our lab and contains the origin of replication of
plasmid pMB1, the sequence encoding f-lactamase, and a
fragment of bacteriophage lambda genome that encodes
proteins required for maintenance of the phage’s lysogenic
state, as well as proteins required for propagation via lytic
state. The sequence of pSL-EGFP2 is given in Table 5.

pTn-I-Sce2-PsapL.uxAB-Cm1 was constructed earlier in
our lab on the basis of commercially available vector
pMOD-2<MCS>EZ::TN. This plasmid contains a hybrid
operon encoding both subunits of luciferase from P. Jumi-
nescence and chloramphenicol acetyl transferase and con-
trolled by sapA promoter of the Campylobacter fetus. This
operon is positioned between inverted repeats that are rec-
ognized by transposase Tn5 and, together with these repeats,
forms a mini-transposon. The sequence of pTn-I-Sce2-
PsapLuxAB-Cm1 is given in Table 6.

A Tn-1-Sce2-PsapLux AB-Cm5 was generated by in vitro
transposition of the luciferase-encoding mini-transposon
into the genome of phage ACI857Sam?7. The mini-transpo-
son was excised from plasmid pTn-I-Sce2-Psapl.uxAB-
Cm1 using restriction endonuclease BoxI. After completion
of the in vitro transposition reaction using EZ-Tn5™ Trans-
posase as suggested by the manufacturer (Epicentre, Madi-
son), the mixture was packaged using MaxPlax™ Lambda
Packaging Extract (Epicentre, Madison). The packaged
DNA was introduced into . coli LE392. This strain was
used as a host for further propagation of A::Tn-I-Sce2-
PsapLuxAB-Cm5.
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Conjugation of T71-2al.uxAB with spAG

Phage T71-2al.uxAB, purified on Cs-gradient, was dia-
lyzed against 20 mM sodium phosphate, 150 mM NaCl, and
1 mM EDTA, pH7.5 (PBS-EDTA). 100 pl of such a sus-
pension, containing 2x10'? plaque forming units, were com-
bined with 5 pl of 20 mM Sulfo-LC-SPDP (Thermo Scien-
tific) and the mixture was incubated for 30 min at room
temperature. Then, reaction byproducts were removed from
the reaction mixture by passing the reaction mixture through
a desalting column equilibrated with PBS-EDTA. The col-
lected sample of Sulfo-LC-SPDP modified T71-2al.uxAB
was combined with an equal volume of solution containing
2.1 mg/ml of hybrid protein spAG. This protein was con-
structed earlier in our lab and includes immunoglobulin
binding domains of staphylococcal protein A and strepto-
coccal protein G, as well as a single cysteine residue per
molecule in its structure. After overnight incubation at room
temperature, the reaction mixture was subjected to ultrafil-
tration on Centricon® Ultracel YM-100 (Millipore) to sepa-
rate the T71-2alLuxAB-spAG conjugate from free spAG.

Construction of MD12™ Phage Display and its Screen-
ing—M13 phage-based display MD12™ was constructed
via site-specific mutagenesis of M13CmSompATAGVII10
using the primer and procedure of Scholle, et al. The length
of the randomized sequence was 12 amino acid residues and
the resulting diversity of the library was 10'!. This library
was used for selection of sequences with an affinity to
streptavidin and the hybrid between staphylococcal protein
A and streptococcal protein G. Both of these proteins had Ni
affinity tags incorporated into their structure. Therefore, for
the purpose of biopanning, these proteins were immobilized
on Ni-carrying magnetic beads—MagneHis™ (Promega)
and in this form were exposed to MD12™ display. Other-
wise, the biopanning was carried out according to standard
procedure described by Smith.

Biotinylation of Phage M13LuxABElink-SompbioVII3
The reaction containing 10'? phage particles and 5 pg of
recombinant biotin ligase was carried out in a buffer con-
taining 40 mM TrisHC], pH 8.0, 100 mM KCl, 3 mM ATP,
5.5 mM MgCl, and 5 mM biotin. The total volume was 500
pl and the reaction mixture was incubated overnight at 37°
C. Upon completion of the reaction, the mixture was dia-
lyzed against three changes of PBS to remove unincorpo-
rated biotin, as well as ATP.

PLISA—subsequent dilutions of analyzed recombinant
proteins (streptavidin, BONT/A-CHS or SpAG) in PBS were
loaded into wells of a 96-well plate and plates were incu-
bated at 4° C. overnight. Then, the solution was removed
from wells and wells were filled with corresponding block-
ing solution. In the case of streptavidin and BoNT/A-CH, 5
we used normal horse serum from VectaStain ABC kit
(Vector Laboratories Inc., CA). In the case of SpAG, we
used BSA. Blocking was conducted at 37° C. for 1 hour.
Then, wells were washed three times with PBS containing
0.1% Tween20 (PBST) and 50 pl aliquots of PBST contain-
ing the appropriate detector phage at concentration 10°
phage particles per milliliter were added to each well. After
a 1 hour-long incubation at 37° C., the liquid was removed
from wells and wells were washed ten times with PBST and
one time with PBS. Then, 200 ul of overnight ER2738
culture diluted in fresh LB media supplemented with IPTG
were added to each well and plates were placed in the 37°
C. incubator. At appropriate time points, 50 paliquots were
transferred into wells of an opaque 96-well Microlite™ 2
plate (Thermo Scientific) and supplemented with 25 ul of
0.004% of decanal in water. Luminescence was detected
using Veritas luminometer (Promega).
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Results

Construction and Properties of the Luciferase-Encoding
Phage. To demonstrate that bacterial luciferase can be used
to speed up detection of phages, we created luciferase-
encoding derivatives of three different . coli phages: M13,
T7 and A.

As a donor for the luciferase-encoding sequence, we used
plasmid pGEM-LuxABE2. This plasmid was constructed in
our lab and, in addition to sequences luxA and B, encodes
subunits of bacterial luciferase containing luxE from P.
luminescence. Previously, we found that the presence of
IuxE stimulates luminescence of E. coli cells possessing
IuxA and B (unpublished data).

Derivatives of three chosen phages, named
M13LuxABE2, T71-2alluxAB, and pSL-LuxABEI10,
respectively, were generated using known structure of
phages’ genomes and conventional genetic engineering
techniques as described in Materials and Methods. Phages
M13LuxABE2 and pSL-LuxABE10 carry the luxABE por-
tion of the lux operon. At the same time, because of the
limitations caused by the size of the genome of the used
phage T7 derivatives and capacity of phage capsid we had
to limit portion of the lux operon present in T71-2al.uxAB
just to luxAB. The sequences of M13LuxABE2 (SEQ ID
NO:1), T71-2aluxAB (SEQ ID NO:2), and pSL-Lux-
ABE10 (SEQ ID NO:3) are given in Table 7, Table 8, and
Table 9, respectively.

Also, we constructed a luciferase-encoding derivative of
bacteriophage A called A::Tn-I-Sce2-PsapLuxAB-CmS5,
using transposition in vitro. Construction of this derivative
may serve as a demonstration of how the luciferase-encod-
ing form of any DNA-containing phage can be developed
even when knowledge of its genome structure is limited or
not available. The sequence of A::Tn-I-Sce2-PsapLuxAB-
CmS5 (SEQ ID NO:4) is given in Table 10.

Analysis revealed that all developed luciferase-encoding
phages cause production of light whose intensities are
proportional to the number of phage particles used in the
experiment (FIGS. 1 and 2). However, in the case of phage
T7 derivatives, after a relatively short period during which
the light intensity grows, the second period starts during
which the light intensity begins to decrease. This occurs
because, in the course of its development, phage T7 kills
host cells and causes their lysis. Consequently, the amount
of luciferase accumulated by the cell population stops grow-
ing and the efficiency of the luciferase itself starts to
decrease, probably, because the concentration of FMNH,
outside the cell is lower than that required for the reaction.

The derivative of phage A used in the experiment pre-
sented in FIG. 1 is capable of propagating either through
Iytic or lysogenic pathways. It contains a temperature-
sensitive repressor CI. The experiment reported in FIG. 1
was conducted at 37° C. At this temperature, the phage
predominantly propagates via lytic pathway. However, lysis
of host cells by this phage occurs less efficiently and takes
more time than that caused by the phage T71-2al.uxAB.
Consequently, light emission curves produced by pSL10-
LuxABE10 are more stable over time and therefore more
suitable for quantitative analysis.

To demonstrate that luciferase-encoding derivatives even
of lytic phages such as T7 can be used as signal amplifying
devices in immunologic reactions, we conjugated T71-
2al.uxAB with a hybrid protein composed of immunoglobu-
lin-binding domains of staphylococcal protein A and strep-
tococcal protein G (spAG). Data presented in FIG. 3
demonstrate that this conjugate (T71-2alLuxAB-spAG) can
detect the presence of rabbit serum diluted 10°-107 times.
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Among all tested luciferase-encoding phages,
M13LuxABE2 generated the most suitable light emission
curves for quantitative analysis. This phage that does not kill
host cells and light emission by cultures infected with this
phage does not experience dramatic drops characteristic of
cultures infected with lytic phages. As demonstrated in FIG.
2 panel A, less than 100 phage particles of M13LuxABE2
can be detected using AU-DH10 culture within 4 hours of
incubation. The luminescence emitted by the infected cul-
ture is proportional to the number of phages used for the
initial infection. The number of phages that can be reliably
quantified under used conditions spans between 10 and 107
and the results of quantification are not dramatically affected
by the original dilution of the host culture. Also, we tested
four F-factor-carrying cultures for the ability to serve as
hosts for the M13LuxABE2 phage. Data presented in FIG.
2 panel B demonstrate that all tested strains were capable of
supporting growth of M13LuxABE2 and accumulated enzy-
matically active luciferase. However, in different strains, this
accumulation occurred with different speed. Among all
tested strains ER2738 had the highest speed of luciferase
accumulation. This strain was used as a host in all further
PLISA.

Construction of MD12™ Phage Display and Generation
of Detectors for Streptavidin and SpAG. To create phages
capable of detecting target molecules of interest, we had to
incorporate antigen-recognizing moieties into the structure
of the phage capsid. Phage display technology allows to do
this, but the most commonly used approach through expo-
sure of antigen-specific sequences as part of protein III
requires dissociation of the phage particle from the antigen
prior to infection of the host cell. Our goal was to create
phages that could infect host cells while being attached to
the antigen. For this reason, we decided to use protein
VII—not involved in receptor recognition—as a carrier of
antigen-recognizing polypeptides. Through the set of clon-
ing experiments described in Materials and Methods, we
assembled a derivative of vector M13tgl30 called
M13CmSompATAGVII10. This derivative has sequences
for chloramphenicol acetyl transferase, a-peptide of -ga-
lactosidase and hybrid protein VII. The latter encodes
sequences for the signal peptide of £. coli OmpA and protein
VII. These two sequences are separated by a linker possess-
ing the TAG codon. Using the inability of
M13CmSompATAGVII10 to propagate on sup™~ strains, we
constructed a phage display library of dodekapeptides by the
procedure described by Scholle and coauthors.

The resulting MD12™ phage display was used for bio-
panning with SpAG and streptavidin and produced a number
of phages targeted at the corresponding protein. We used two
of them: M13CmSspAGVII12 and M13CmSstrepVII25 tar-
geted at SpAG and streptavidin, respectively. These two
phages were further modified as is described in Materials
and Methods to produce phages targeted either at SpAG or
streptavidin and simultaneously carry luxABE sequence
(M13LuxABESspAGVIIl and MI13LuxABESstrep25-1,
respectively).

Data presented in FIG. 4 demonstrate that both phages
were able to function as detectors of corresponding proteins.
Sensitivities of the phages were slightly different, but both
were in the range of 0.1-2 ng of target per well. We used
phage M13LuxABESstrep25-1 to test whether the binding
to immobilized antigen interferes with the phage’s ability to
infect host cells or not. First, we determined that a phage
attached to immobilized streptavidin can be effectively
released by addition of 5 mM biotin to wells. Then, we
tested whether treatment of wells containing the immobi-
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lized streptavidin-phage sandwich with 5 mM biotin prior to
addition of host cells changes results of the PLISA. As
shown in FIG. 4 panel B, experiments with and without
biotin give practically the same results, suggesting that
release from the antigen is not required for infection to
occur. The length of incubation of the phage with antigen, on
the other hand, does matter. As depicted in FIG. 4 panel B,
overnight incubation resulted in a stronger signal than 1
hour-long incubation, even at higher temperature. However,
the observed difference was not dramatic enough to suggest
that the protocol should include overnight incubation rather
than a shorter one.

Construction and Detector Properties of Biotinylated
Form of the Luciferase-Encoding Phage.

Data presented in FIG. 4 panel B and FIG. 5 demonstrate
that PLISA utilizing phage M13LuxABESstrep25-1 for
detection of streptavidin is about 20-100 times more sensi-
tive than ELISA utilizing biotinylated horse radish peroxi-
dase for detection of streptavidin. However, the affinity of
peptide  exposed on the capsid of phage
M13LuxABESstrep25-1 to streptavidin is substantially
lower than that of biotin. To compare sensitivities of PLISA
and ELISA in comparable conditions, we assembled phage
M13LuxABElink-SompbioVII3 (see Materials and Meth-
ods). This phage exposes on its capsid a polypeptide that
serves as a substrate for biotin ligase (BirA). Although .
coli strain AU-DH10 has birA gene, it seems that the
majority of phage particles produced in this strain remain
unmodified. The ratio of biotinylated phage particles
increased dramatically after incubation of these phages with
purified BirA in the presence of free biotin and ATP. The
sensitivity of streptavidin detection grows along with this
increase. As shown in FIG. 5, the biotinylated form of
M13LuxABElink-SompbioVII3 can detect as little as 1 pg
loaded in the well (the amount immobilized is probably
lower).

To test whether use of M13LuxABElink-SompbioVII3
can increase sensitivity of detection of molecules other than
streptavidin, we tested it in the system for detection of
fragments of botulinum neurotoxin. This system includes
rabbit antibodies specific to botulinum neurotoxin A, bioti-
nylated anti-rabbit antibodies, streptavidin and biotinylated
horse radish peroxidase used in consecutive order. As shown
in FIG. 6, substitution of the last element in this system with
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biotinylated M13LuxABElink-SompbioVII3 allowed to
increase sensitivity of detection by at least 10 times.

Luciferase-encoding phages have numerous advantages
of a signal amplification device. They are capable of expo-
nential amplification while producing an easily detectable
and quantifiable light signal. Also, the cost of their produc-
tion and use is substantially lower than that of any enzyme-
based signal amplifying device currently used in immuno
assays. Data presented herein demonstrate that via physical
connection with antigen-recognizing moieties, such phages
can be converted into very sensitive and simple to use
detectors. Even with relatively low affinity ligands, such as
peptides isolated from a phage display library, it is possible
to build phage-based detector systems that will have higher
sensitivity than conventional systems, despite the fact that
conventional systems utilize ligands with higher affinity to
the antigen (FIG. 4 panel B and FIG. 3). The higher affinity
to the antigen of the moiety exposed on the phage surface,
the higher the sensitivity of the resulting construct will be.
Accordingly, in some embodiments short polypeptides hav-
ing higher affinity to a chosen antigen are employed, and/or
2) chemical coupling or coupling via chimeras, such as
streptavidin-SpAG, of conventional antibodies or their
derivatives to phage particles are utilized, and/or 3) single
chain antibodies or variable domains of heavy chain only
camelidae antibodies that can be incorporated into the phage
capsid as a result of genetic modifications of the phage
genome are used.

In some embodiments, phage derivatives that can directly
target antigens of interest are provided. In some embodi-
ments, this approach will not only increase sensitivity of
PLISA, but will simplify it and make it less expensive.
Although both lytic and temperate phages can be used as
signal amplifying devices, phages that can propagate with-
out causing lysis of host cells will have an advantage, in
some embodiments, because of a more stable signal whose
changes are easier to interpret. Data presented in FIG. 2
demonstrate that in the case of M13 derivatives, the range of
quantitative response spans over five logarithms of phage
concentrations. This range is substantially wider than that of
enzymes traditionally used in immono assays. The less
inclined slope of the PLISA curve than that of ELISA in FIG.
5 may serve as a demonstration of an additional advantage
that use of luciferase-encoding derivatives of M13 devices
in immuno assay may provide.

TABLE 1

Ligst of oligonucleotides used in the project.

Name Sequence Used for

Cm-Bspll9I 5'-gctttcgaatttctgecattcatee (SEQ ID NO: 5) Construction of

Cm-NarI 5'-ttgggcgccatctecttgggeccaacttttggegaaaatg (SEQ ID NO: 6) M13Cm3

S-5" 5'-cgttcecggctaagtaacatgaaaaagacagctatcgecgattgecagtyg Construction of
(SEQ ID NO: 7) M13CmSompbio

s-3! 5'-tgccegeggectgeg (SEQ ID NO: 8) VII8

VII-N5' 5'-gcgecctggtetgtacacegttecatetg (SEQ ID NO: 9)

VII-N3' 5'-catgttacttagccggaacg (SEQ ID NO: 10)

Bio-52" 5'-cgcaggccgegggegcaagcagectgagaca (SEQ ID NO: 11)

Bio-3' 5'-tgecggecgectgggeccect (SEQ ID NO: 12)

VII-C5' 5'-agggggcccaggcggccgcagagcaggtegeggatt (SEQ ID NO: 13)

VII-C3! 5'-aagcgcagtctctgaattta (SEQ ID NO: 14)

Bio-Nco 5'-catggcaagcagcctgagacagattctggacteccagaaaatggagtgga Assembly of
(SEQ ID NO: 15) sequence

Bio-Nco-P 5'-ggtccaacgccgggggcageggtagggataacagggtaatcca encoding
(SEQ ID NO: 16) biotinylatable

Bio-Nde 5'-tatggattaccctgttatcectaccgctgecececggegttyg peptide

(SEQ ID NO: 17)
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TABLE 1-continued
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List of oligonucleotides used in the project.

Name Sequence Used for
Bio-Nde-P 5'-gacctccactceccattttetgggagtccagaatetgtectcaggectgettge
(SEQ ID NO: 18)
TAG-I 5'-ctattttgcacccagctacaattttatecctgaatcttaccaacge Construction of
(SEQ ID NO: 19) M13CmSompbio
TAG-II2 5'-ggcttagagcttaattgctgaatctggtgctgtagetca TAGVIIlmutl
(SEQ ID NO: 20)
M13delBio-5' 5'-ggggagctctgggggcageggtagggataaccectcaggetagatge Construction of
(SEQ ID NO: 21) M13CmSompA
TAGVII1O
M13delBio-3' b5'-tcgagcatctagectgaggggttatccctaccgetgeccccagageteccege Construction of
(SEQ ID NO: 22) PGEM-LuxC2
P.luc-5'C 5'-atggtaaagcaagatgaagttatcacattgt (SEQ ID NO: 23)
P.luc-3'-Hb 5'-atgtcaactattaaatgcttggtttaag (SEQ ID NO: 24) Construction of
VII-N5' 5'-gcgcctggtetgtacacegttcatetg (SEQ ID NO: 25) M13LuxABElin
k15
S-IIIC 5'-ctcgagtcggeccgeccatggcaacagtttcageggagtga Construction of
(SEQ ID NO: 26) MD127"
IIIN 5'-ccatgggcggccgactcgaggaaagttgtttagcaaaaccce
(SEQ ID NO: 2)
VII-N3' 5'-catgttacttagccggaacg (SEQ ID NO: 28)
VII-Nl2cor 5'-cgacctgctetgeggecgcecega (N) gaccegectgeccce
(SEQ ID NO: 29)
This example demonstrates that the methods and compo- 30
sitions described herein are useful in the detection of mol-
ecules.
TABLE 2
Sequence of SpAG. (SEQ ID NO: 30

mgsshhhhhhssglvprgshrstledpsgstnvlgeakklnesgapkadnnfnkeqgnafyeilnmpnlneeqrngfigslkddp

sgsanllaeakklnesgapkadnkfnkeggnafyeilhlpnlneegrngfigslkddpsgsanllaeakklndagapkadnkfnke

ggnafyeilhlpnlteeqgrngfigslkddprstlaaasgastdtyklilngktlkgettteavdaataekvfkqgyandngvdgewtydd

atktftvtekpevidaseltpavttyklvingktlkgetttkavdaetaekafkgyandngvdgvwtyddatktftvtemvtevpvvr

ggscg

TABLE 3

Sequence of BoNT/A-CH5. (SEQ ID NO: 31)

msackgmgsshhhhhhssglvprgshmarivdngrllstfteyikniintsilnlryesnhlidlsryaskinigskvnfdpidkngiqg
lfnlesskievilknaivynsmyenfstsfwiripkyfnsislnneytiincmennsgwkvslnygeiiwtlgdtgeikgrvvikysq
minisdyinrwifvtitnnrlnnskiyingrlidgkpisnlgnihasnnimfkldgcrdthryiwikyfnlfdkelnekeikdlydngs
nsgilkdfwgdylqgydkpyymlnlydpnkyvdvnnvgirgymylkgprgsvmttniylnsslyrgtkfiikkyasgnkdnivrn
ndrvyinvvvknkeyrlatnasqagvekilsaleipdvgnlsgvvvmkskndggitnkckmnlgdnngndigfigfhgfnniakl

vasnwynrgierssrtlgeswefipvddgwgerpl

TABLE 4

Sequence of pParaBAD-bioé. (SEQ ID NO: 32)

agatctgcaagtcttgecataatgtgectgtcaaatggacgaagcagggattetgcaaacectatgetacteegtcaagecgtcaattgtety

attcgttaccaattatgacaacttgacggctacatcattcactttttettecacaaccggcacggaactegetegggetggecceggtgeatttt
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TABLE 4-continued

Sequence of pParaBAD-bioé. (SEQ ID NO: 32)

ttaaatacccgcegagaaatagagttgategtcaaaaccaacattgegaccgacggtggegataggeateegggtggtgetcaaaagea
gettegectggetgatacgttggtectegegecagettaagacgetaatecctaactgetggeggaaaagatgtgacagacgegacgge
gacaagcaaacatgctgtgcgacgctggegatatcaaaattgetgtetgecaggtgategetgatgtactgacaagectegegtaceeg
attatccatcggtggatggagegactegttaategettecatgegecgecagtaacaattgetcaagcagatttategecageagetecgaa
tagcgececttecccttgeceggegttaatgatttgeccaaacaggtegetgaaatgeggetggtgegetteateegggegaaagaacce
cgtattggcaaatattgacggecagttaagecattecatgecagtaggegegeggacgaaagtaaacccactggtgataccattegegag
cctecggatgacgacegtagtgatgaatetetectggegggaacagcaaaatatcacecggtcggecaaacaaattetegtecctgattttt
caccaccccctgaccegegaatggtgagattgagaatataacctttecatteccageggtcggt cgataaaaaaatcgagataacegttgge
ctcaatcggegttaaaccegecaccagatgggeattaaacgagtateecggeagecaggggatcattttgegettecagecatacttttecata
ctceegecattcagagaagaaaccaattgtecatattgeatcagacattgeegtcactgegtettttactggetettetegetaaccaaaccy
gtaaccccegettattaaaagcattcetgtaacaaagegggaccaaagecatgacaaaaacgegtaacaaaagtgtcetataatcacggcagaaa
agtccacattgattatttgecacggegtcacactttgetatgecatageatttttatccataagattageggatectacctgacgetttttate
gcaactctctactgtttetecataccegtttttttggatggagtgaaacgatggegattgeaatttetagegecattegecattcaggetgege
aactgttgggaagggcgatceggtgegggectettegetattacgecagetggegaaagggggatgtgetgcaaggegattaagttggy
taacgccagggtttteccagtcacgacgttgtaaaacgacggecagtgaattegagctagaaataattttgtttaactttaagaaggagata
taccatggcaagcagectgagacagattetggacteccagaaaatggagtggaggtccaacgecgggggcageggtagggataaca
gggtaatccatatgctcegagggggeccaggeggecgecactegacteggtaceeggggatectetagagtegacetgeaggeatgeaa
gettggegtaatcatggtcatagetgtttectgtgtgaaattgttatecgetcacaattecacacaacatacgagecggaagcataaagtgta
aagcctggggtgectaatgagtgagetaactcacattaattgegttgegetcactgeccgetttecagtcgggaaacctgtegtgecage
gagctegaatteggetgetaacaaageccgaaaggaagcetgagttggetgetgecacegetgagecaataactageataaceecttggyg
cctetaaacgggtettgaggggttttttgetgaaaggaggaactatateeggateggagatcaattetggegtaatagegaagaggeceyg
caccgategecctteccaacagttgegtagectgaatggegaatgggacgegeectgtageggegeattaagegeggegggtgtggt
ggttacgegecagegtgaccgctacacttgecagegecctagegecegetectttegetttetteccttectttetegecacgttegeeggett
tccecegteaagetetaaategggggetecctttagggttecgatttagtgetttacggcacetegaceccaaaaaacttgattagggtgatygyg
ttcacgtagtgggccategecctgatagacggtttttegeectttgacgttggagtccacgttetttaatagtggactettgttecaaactgga
acaacactcaaccctatcteggtetattettttgatttataagggattttgecgattteggectattggttaaaaaatgagetgatttaacaaaa
atttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcactttteggggaaatgtgegeggaaccectatttgtttatttttet
aaatacattcaaatatgtatccgetcatgagacaataaccctgataaatgettcaataatattgaaaaaggaagagtatgagtattcaacattte
cgtgtegeccttatteccttttttgeggeattttgeegtectgtttttgetcaceccagaaacgetggtgaaagtaaaagatgetgaagatecagtt
gggtgcacgagtgggttacatcgaactggatctcaacageggtaagatecttgagagttttegeccegaagaacgttttecaatgatgage
acttttaaagttctgctatgtggegeggtattatecegtattgacgecgggcaagagcaacteggtegecgeatacactattetecagaatga
cttggttgagtactcaccagtcacagaaaagecatcttacggatggcatgacagtaagagaattatgcagtgetgecataagcatgagtgat
aacactgeggccaacttacttetgacaacgateggaggaccgaaggagcetaacegetttttttcacaacatgggggatcatgtaactege
cttgatcgttgggaaccggagetgaatgaagecataccaaacgacgagegtgacaccacgatgectgtagcaatggcaacaacgttge
gcaaactattaactggcgaactacttactctagetteccggcaacaattaatagactggatggaggeggataaagttgecaggaccacttet
gegeteggececttecggetggetggtttattgetgataaatetggagecggtgagegtgggtetegeggtatcattgecagecactggggee
agatggtaagcectecegtategtagttatctacacgacgggcagtcaggcaactatggatgaacgaaatagacagategetgagataggtge
ctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatcta

ggtgaagatcctttttgataatctcatgaccaaaatcecttaacgtgagttttegttecactgagegtcagacececcgtagaaaagatcaaag



US 9,435,743 B2
21 22

TABLE 4-continued

Sequence of pParaBAD-bioé. (SEQ ID NO: 32)

gatcttcttgagatcctttttttetgegegtaatetgetgettgecaaacaaaaaaaccacegctaccageggtggtttgtttgecggatcaaga

gctaccaactctttttecgaaggtaactggettecagecagagegeagataccaaatactgtecttetagtgtageegtagttaggecaccact

tcaagaactctgtagcaccgectacatacctegetetgetaatectgttaccagtggetgetgecagtggegataagtegtgtettaceggy

ttggactcaagacgatagttaccggataaggegeageggtegggetgaacggggggttegtgcacacageccagettggagegaacy

acctacaccgaactgagatacctacagegtgageattgagaaagegecacgetteccgaagggagaaaggeggacaggtateeggta

agcggcagggteggaacaggagagegecacgagggaget tecaggggggaacgectggtatetttatagtectgtegggtttegecace

ctctgacttgagegtegatttttgtgatgetegtcaggggggecgagectatggaaaaacgecagecaacgeggectttttacggttectggee

ttttgctggecttttgetcacatgttetttectgegttatecectgattetgtggataacegtattacegectttgagtgagetgatacegete

gecgcagecgaacgaccgagegcagegagt cagtgagegaggaageggaagagegectgatgeggtattttetecttacgeatetgt

geggtatttcacaccgcatatatggtgcactetcagtacaatetgetetgatgecgeatagttaagecagtatacacteegetategetacgt

gactgcaaggagatggcgcccaacagteccceggecacggggectgecaccatacecacgecgaaacaagegetecatgagecega

agtggcgageccgatettecccateggtgatgteggegatataggegecagecaacegeacctgtggegecggtgatgecggecacga

tgcgtecggegtagaggatettyg

TABLE 5

Sequence of pSL-EGFP2. (SEQ ID NO: 33)

gggcggcgacctegegggttttegetatttatgaaaattttecggtttaaggegttteegttettettegtcataacttaatgtttttatttaaaatacee

tctgaaaagaaaggaaacgacaggtgctgaaagegaggetttttggectetgtegtttectttetetgtttttgteegtggaatgaacaa

tggaagtcaacaaaaagcagctggetgacatttteggtgegagtatcegtaccattcagaactggecaggaacagggaatgecegttety

cgaggceggtggcaagggtaatgaggtgetttatgactetgecgecgtcataaaatggtatgecgaaagggatgetgaaattgagaacga

aaagctgegecgggaggttgaagaactgeggeaggecagegaggceagat ctccagecaggaactattgagtacgaacgecategac

ttacgegtgegcaggecgacgcacaggaactgaagaatgecagagacteegetgaagtggtggaaacegeattetgtactttegtgety

tcgeggategecaggtgaaattgecagtattetegacgggeteccectgteggtgecageggegtttteeggaactggaaaaccegacatgtt

gatttcctgaaacgggatatcatcaaagcecatgaacaaagcagecgegetggatgaactgataceggggttgetgagtgaatatatega

acagtcaggttaacaggctgeggeattttgteegegecgggettegetecactgttecaggecggagecacagacegecgttgaatggge

ggatgctaattactatctceccgaaagaatcecgecataccaggaagggegetgggaaacactgeectttecagegggecatcatgaatgega

tgggcagcgactacatcegtgaggtgaatgtggtgaagtetgecegtgteggttattecaaaatgetgetgggtgtttatgectactttatag

agcataagcagcgcaacaccecttatetggttgecgacggatggtgatgecgagaactttatgaaaacccacgttgagecgactattegty

atattcecgtegetgetggegetggeccegtggtatggecaaaaagecacegggataacacgetcaccatgaagegtttecactaatgggegt

ggcttetggtgectgggeggtaaageggcaaaaaactacegtgaaaagteggtggatgtggegggttatgatgaacttgetgettttgat

gatgatattgaacaggaaggctctcecgacgttectgggtgacaagegtattgaaggeteggtetggecaaagtecateegtggetecac

gccaaaagtgagaggcacctgtcagattgagegtgcagecagtgaateceegeattttatgegtttteatgttgectgeeccgeattgeggg

gaggagcagtatcttaaatttggcgacaaagagacgcegtttggectcaaatggacgeeggatgaceectecagegtgttttatetetge

gagcataatgcctgegtcatceegecagecaggagetggactttactgatgecegttatatetgegaaaagacegggatctggaceegtgat

ggcattctctggttttegtcatceggtgaagagattgagecacctgacagtgtgacetttecacatetggacagegtacageccgttcacecac

ctgggtgcagattgtcaaagactggatgaaaacgaaaggggatacgggaaaacgtaaaaccttegtaaacaccacgeteggtgagac

gtgggaggcgaaaattggcgaacgtccggatgetgaagtgatggecagageggaaagageattattcagegecegttectgacegtgty

gettacctgacegecggtategacteccagetggacegetacgaaatgegegtatggggatgggggeegggtgaggaaagetggetyg

attgaccggcagattattatgggecgecacgacgatgaacagacgetgetgegtgtggatgaggecatcaataaaacctataccegecyg
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TABLE 5-continued

Sequence of pSL-EGFP2. (SEQ ID NO: 33)

gaatggtgcagaaatgtcgatatccegtatcetgetgggatactggegggattgaccegaccattgtgtatgaacgetcgaaaaaacatgg
getgtteegggtgatecccattaaaggggcatcegtctacggaaagecggtggecageatgecacgtaagegaaacaaaaacggggtt
taccttaccgaaatcggtacggataccgegaaagagcagatttataacegettcacactgacgecggaaggggatgaacegetteceyg
gtgcegttcactteccgaataacceggatatttttgatctgacegaagegeageagetgactgetgaagagcaggtegaaaaatgggtgyg
atggcaggaaaaaaatactgtgggacagcaaaaagcgacgcaatgaggcactcegactgettegtttatgegetggeggegetgegeat
cagtatttccegetggeagetggateteagtgegetgetggegagectgecaggaagaggatggtgecagcaaccaacaagaaaacacty
gecagattacgccegtgecttateeggagaggatgaatgacgegacaggaagaacttgeegetgecegtgeggeactgeatgacetgat
gacaggtaaacgggtggcaacagtacagaaagacggacgaagggtggagtttacggecacttecgtgtetgacctgaaaaaatatatt
gcagagctggaagtgcagaccggcatgacacagegacgcaggggacctgeaggattttatgtatgaaaacgeccaccatteccacect
tctggggecggacggeatgacategetgegegaatatgeeggttatcacggeggtggeageggatttggagggeagttgeggtegty
gaacccaccgagtgaaagtgtggatgcagecctgttgeccaactttaccegtggecaatgecegegeagacgatetggtacgcaataac
ggctatgecgcecaacgccatcecagetgeatcaggatcatategtegggtettttttecggetecagtecategeccaagetggegetatetgg
gecatcggggaggaagaagceccgtgecttttecegegaggt tgaageggecatggaaagagtttgeegaggatgactgetgetgeattga
cgttgagegaaaacgcacgtttaccatgatgattegggaaggtgtggecatgcacgectttaacggtgaactgttegttcaggecacety
ggataccagttcegtegeggettttecggacacagttceggatggtcageccgaagegeatcagecaaccecgaacaataceggegacage
cggaactgcegtgecggtgtgeagattaatgacageggtgeggegetgggatattacgtecagegaggacgggtatectggetggatge
cgcagaaatggacatggatacccegtgagttaceceggegggegegectegtteattcacgtttttgaaccegtggaggacgggcagact
cgcggtgcaaatgtgttttacagegtgatggagecagatgaagatgetcgacacgetgeagaacacgcagetgcagagegecattgtga
aggcgatgtatgeccgecaccattgagagtgagetggatacgecagtcagegatggattttattetgggegegaacagt caggagecageg
ggaaaggctgaccggetggattggtgaaattgeegegtattacgecgeagegeeggtecggetgggaggegecaaaagtacegeaccet
gatgcegggtgactcactgaacctgcagacggctcaggatacggataacggetacteegtgtttgageagtcactgetgeggtatateg
ctgcegggetgggtgtetegtatgageagettteccggaattacgeccagatgagetactccacggcacgggecagtgegaacgagte
gtgggcgtactttatggggeggcegaaaattegtegeatecegtcaggegagecagatgtttetgtgetggetggaagaggecategtteg
cegegtggtgacgttaccttecaaaagegegetteagttttecaggaagecegeagtgectgggggaactgegactggataggeteeggte
gtatggccatcgatggtctgaaagaagttcaggaageggtgatgetgatagaagecggactgagtacctacgagaaagagtgegcaaa
acgcggtgacgactatcaggaaatttttgeccagecaggtecgtgaaacgatggagegecgtgcagecggtettaaacegecegectygy
geggcetgeagecatttgaatccgggetgegacaat caacagaggaggagaagagtgacageagagetgegtaatctecegeatattgee
agcatggectttaatgagecgetgatgettgaaceegectatgegegggttttettttgtgegettgecaggecagettgggatecageagect
gacggatgcggtgtceggegacagectgactgeccaggaggecactegegacgetggeattatecggtgatgatgacggaccacgac
aggcccgcagttatcaggtcatgaacggeategeegtgetgecggtgteeggeacgetggtecageeggacgegggegetgeageegt
actcggggatgaccggttacaacggeattategecegtetgeaacaggetgecagegatecgatggtggacggeattetgetegatatyg
gacacgcceggegggatggtggegggggeatttgactgegetgacatcategecegtgtgegtgacataaaaceggtatgggegetty
ccaacgacatgaactgecagtgecaggtecagttgettgecagtgecgecteceggegtctggtecacgecagacegeceggacaggctecat
cggegtcatgatggetecacagtaattacggtgetgegetggagaaacagggtgtggaaatcacgetgatttacageggcagecataag
gtggatggcaacccctacagecatettecggatgacgt cegggagacactgeagteccggatggacgecaaccegecagatgtttgege
agaaggtgtcggcatataccggectgtecgtgecaggttgtgetggatacegaggetgeagtgtacageggt caggaggecattgatge
cggactggctgatgaacttgttaacagecacegatgegatcacegtcatgegtgatgcactggatgecacgtaaatecegtetetecaggagy
gecgaatgaccaaagagactcaatcaacaactgttteagecactgettegeaggetgacgttactgacgtggtgecagegacggaggge

gagaacgccagegeggegcagecggacgtgaacgegecagateacegecageggt tgeggeagaaaacageegeattatggggatee
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tcaactgtgaggaggctcacggacgegaagaacaggecacgegtgetggecagaaacececggtatgacegtgaaaacggecegecg

cattctggeegeagcaccacagagtgecacaggegegeagtgacactgegetggategtetgatgecagggggcaceggeacegetygyg

ctgcaggtaacccggeatectgatgecegttaacgatttgetgaacacaccagtgtaagggatgtttatgacgagcaaagaaacctttaceca

ttaccagccgcagggcaacagtgaceeggetecatacegecaacegegecectagaccttecatcactaaaggecgectgtgeggettttttt

acgggatttttttatgtegatgtacacaaccgeccaactgetggeggcaaatgagcagaaatttaagtttgateegetgtttetgegtetetttt

tcegtgagagetatcectteaccacggagaaagtctatetetcacaaattecgggactggtaaacatggegetgtacgtttegecgattgtt

tceggtgaggttateegttecegtggeggetecacctetgaatttacgecgggatatgtcaagecgaagecatgaagtgaatecgeagaty

accetgegtegectgecggatgaagatecgecagaatetggeggaceeggettacegeegecgtegeatcatcatgecagaacatgegty

acgaagagctggcecattgetecaggtcgaagagatgecaggeagtttetgeegtgettaagggecaaatacaccatgaceggtgaagectte

gatccggttgaggtggatatgggecgcagtgaggagaataacatcacgecagteeggeggeacggagtggagcaagegtgacaagte

cacgtatgacccgaccgacgatatcgaagectacgegetgaacgecageggtgtggtgaatatcategtgttegatecgaaagget
g g g gacg gaag gcegetg g gceggtgtggty gtg g g ggcetgg

gegetgtteegttecttcaaagecgtcaaggagaagetggataccegtegtggetetaattecgagetggagacageggtgaaagaccet

gggcaaagcggtgtcectataaggggatgtatggegatgtggecategtegtgtattecggacagtacgtggaaaacggegtcaaaaag

aacttectgecggacaacacgatggtgetggggaacactecaggcacgeggtetgegeacctatggetgeattecaggatgeggacgeac

agcgcgaaggcattaacgectetgecegttacecgaaaaactgggtgaccaceggegatecggegegtgagttcaccatgatteagte

agcaccgctgatgetgetggetgacectgatgagttegtgtecgtacaactggegtaatcatggeectteggggecattgtttetetgtgga

ggagtccatgacgaaagatgaactgattgecegteteegetegetgggtgaacaactgaacegtgatgtcagectgacggggacgaaa

gaagaactggcgctceegtgtggcagagetgaaagaggagettgatgacacggatgaaactgeeggtcaggacaccectetcagecgg

gaaaatgtgctgaccggacatgaaaatgaggtgggatcagegecagecggatacegtgattetggatacgtetgaactggtcacggtegt

ggcactggtgaagctgcatactgatgcacttcacgecacgegggatgaacctgtggeatttgtgetgecgggaacggegtttegtgtete

tgceggtgtggcagecgaaatgacagagegeggectggecagaatgcaataacgggaggegetgtggetgatttegataacetgtteg

atgctgecattgeccegegecgatgaaacgatacgegggtacatgggaacgtcagecaccattacatceggtgagcagtcaggtgeggt

gatacgtggtgtttttgatgaccctgaaaatatcagectatgecggacagggegtgegegttgaaggetecageeegtecetgtttgteegg

actgatgaggtgcggcagetgeggegtggagacacgetgaccateggtgaggaaaatttetgggtagategggtttegeeggatgatyg

geggaagttgtcatctetggettggacggggegtacegectgeegttaacegtegeegetgaaagggggatgtatggecataaaaggte

ttgagcaggccgttgaaaacctecagecgtatcagcaaaacggeggtgectggtgeegecgecaatggecattaacegegttgetteatee

gegatatcegecagteggegtcacaggttgeccgtgagacaaaggtacgecggaaactggtaaaggaaagggecaggcetgaaaaggge

cacggtcaaaaatccgecaggecagaatcaaagttaaceggggggatttgecegtaatcaagetgggtaatgegegggttgtectttege

gecgcaggegtegtaaaaaggggcagegttcatecctgaaaggtggeggeagegtgettgtggtgggtaacegtegtatteceggege

gtttattcagcaactgaaaaatggceggtggcatgtcatgcagegtgtggetgggaaaaacegttaceccattgatgtggtgaaaatece

gatggceggtgecgetgaccacggegtttaaacaaaatattgageggatacggegtgaacgtettecgaaagagetgggetatgegetyg

cagcatcaactgaggatggtaataaagcegatgaaacatactgaactcecegtgcageegtactggatgcactggagaagcatgacacegyg

ggcgacgttttttgatggtegeccegetgtttttgatgaggeggattttecggeagttgeegtttatetcaceggegetgaatacacgggey

aagagctggacagcgatacctggeaggeggagetgeatategaagttttectgectgetecaggtgecggattcagagetggatgegtygyg

atggagtcccggatttateeggtgatgagegatatececggeactgtecagatttgatcaccagtatggtggecageggetatgactacegy

cgcgacgatgatgegggettgtggagttecageecgatetgacttatgtcattacctatgaaatgtgaggacgetatgectgtaccaaatecta

caatgccggtgaaaggtgecegggaccacectgtgggtttataaggggageggtgaccettacgegaateegetttcagacgttgactyg

tcgegtetggcaaaagttaaagacctgacgeccggegaactgacegetgagtectatgacgacagetatetegatgatgaagatgcaga

ctggactgcgaccgggecaggggcagaaatetgecggagataccaget tecacgetggegtggatgeccggagagecaggggcageag
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gegetgetggegtggtttaatgaaggegataccegtgectataaaatecgetteccgaacggecacggtegatgtgtteegtggetgggte
agcagtatcggtaaggeggtgacggegaaggaagtgatcaccegecacggtgaaagtcaccaatgtgggacgteegtegatggeaga
agatcgcagcacggtaacageggcaaceggecatgacegtgacgectgecageacctcggtggtgaaagggcagagcaccacgetyg
accgtggecttecagecggagggegtaaccgacaagagetttegtgeggtgtetgeggataaaacaaaagecaccegtgteggteagty
gtatgaccatcaccgtgaacggcegttgetgcaggcaaggtcaacattecggttgtateeggtaatggtgagtttgetgeggttgcagaaat
taccgtcaccgecagttaateeggagagtcagegatgttectgaaaaccgaatcatttgaacataacggtgtgacegtcacgetttetgaa
ctgtcagecctgecagegeattgageatetegecctgatgaaacggecaggecagaacaggeggagtcagacagcaaccggaagtttact
gtggaagacgccatcagaaccggegegtttetggtggegatgtecctgtggeataaccatecgeagaagacgcagatgeegtecatga
atgaagccgttaaacagattgagcaggaagtgettaccacctggeccacggaggcaatttetcatgetgaaaacgtggtgtaceggetgt
ctggtatgtatgagtttgtggtgaataatgeccctgaacagacagaggacgecgggeccgcagagectgtttetgegggaaagtgtteg
acggtgagctgagttttgecctgaaactggegegtgagatggggegacecgactggegtgecatgettgecgggatgteatecacgga
gtatgccgactggcaccgcttttacagtacccattattttecatgatgttetgetggatatgeacttttecgggetgacgtacacegtgetcage
ctgtttttcagegatecggatatgeatecgetggatttecagtetgetgaaceggegegaggetgacgaagagectgaagatgatgtgety
atgcagaaagcggcagggettgecggaggtgteegetttggeceggacgggaatgaagttatcecegettecceggatgtggeggac
atgacggaggatgacgtaatgctgatgacagtatcagaagggatcgecaggaggagteeggtatggetgaaceggtaggegatetggte
gttgatttgagtctggatgeggecagatttgacgagcagatggecagagtcaggegteatttttetggtacggaaagtgatgegaaaaaa
acagcggcagtegttgaacagtegetgagecgacaggegetggetgecacagaaageggggattteegtegggcagtataaageege
catgcgtatgcectgectgeacagttecacegacgtggecacgecagettgcaggegggcaaagtecgtggetgatectgetgecaacaggygy
gggcaggtgaaggactcctteggegggatgateeccatgtteagggggettgeeggtgegatcacectgecgatggtgggggecace
tegetggeggtggegaceggtgegetggegtatgectggtatcagggcaactcaaccectgtecgatttcaacaaaacgetggtectttee
ggcaatcaggcgggactgacggcagategtatgetggtectgtecagagecgggecaggeggeagggetgacgtttaaccagaccag
cgagtcactcagegcactggttaaggegggggtaageggtgaggetcagattgegtccatcagecagagtgtggegegtttetectety
catceggegtggaggtggacaaggtegetgaagect tegggaagetgaccacagaccegacgteggggetgacggegatggetaege
cagttccataacgtgteggeggagecagattgegtatgttgetecagttgecagegttecggegatgaageeggggeattgeaggeggega
acgaggccgcaacgaaagggtttgatgaccagaccegecgectgaaagagaacatgggcacgetggagacctgggcagacaggac
tgcgegggcattcaaatecatgtgggatgeggtgetggatattggtegtectgatacegegeaggagatgetgattaaggcagaggetyg
cgtataagaaagcagacgacatctggaatctgegecaaggatgattattttgttaacgatgaagegegggegegttactgggatgategty
aaaaggcccgtettgegettgaagecgeccgaaagaaggetgagecagcagact caacaggacaaaaatgegcagcagcagagegat
accgaagegtcacggctgaaatataccgaagaggegcagaaggcettacgaacggetgecagacgecgetggagaaatatacegeceyg
tcaggaagaactgaacaaggcactgaaagacgggaaaatcctgcaggeggattacaacacgetgatggeggeggegaaaaaggatt
atgaagcgacgctgaaaaagccgaaacagtecagegtgaaggtgtetgegggegat cgtcaggaagacagtgetcatgetgecctge
tgacgcttcaggcagaactecggacgetggagaageatgecggagcaaatgagaaaatcagecageagegecgggatttgtggaag
geggagagtcagttegeggtactggaggaggeggegcaacgtegecagetgtetgeacaggagaaatecectgetggegeataaagat
gagacgctggagtacaaacgccagctggetgeacttggegacaaggttacgtatcaggagegectgaacgegetggegeageagge
ggataaattcgcacagcagcaacgggcaaaacgggcecgecattgatgegaaaagecgggggetgactgaceggecaggcagaacgg
gaagccacggaacagcegectgaaggaacagtatggegataateegetggegetgaataacgtcatgtcagagcagaaaaagacetygg
geggctgaagaccagettegegggaactggatggecaggectgaagteeggetggagtgagtgggaagagagegecacggacagta
tgtcgcaggtaaaaagtgecagecacgecagacctttgatggtattgecacagaatatggeggegatgetgaceggcagtgageagaacty

gegeagetteaccegttecgtgetgtecatgatgacagaaattetgettaagecaggcaatggtggggat tgtegggagtateggeagege
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cattggeggggetgttggtggeggegeateegegtecaggeggtacagecattecaggeegetgeggegaaattecattttgeaacegga
ggatttacgggaaccggceggcaaatatgagecageggggattgttecacegtggtgagtttgtettcacgaaggaggcaaccagecgga
ttggcgtggggaatctttaceggetgatgegeggetatgecaceggeggttatgteggtacacegggeageatggecagacageeggte
gecaggcegtcegggacgtttgagcagaataaccatgtggtgattaacaacgacggecacgaacgggeagataggtecggetgetetgaa
ggcggtgtatgacatggeccgcaagggtgecegtgatgaaattcagacacagatgegtgatggtggectgttetecggaggtggacga
tgaagaccttecegetggaaagtgaaaceeggtatggatgtggetteggteccttetgtaagaaaggtgegetttggtgatggetatteteag
cgagcgectgecgggetgaatgecaacctgaaaacgtacagegtgacgetttetgtecceegtgaggaggecacggtactggagtegt
ttctggaagagcacgggggetggaaatectttetgtggacgecgecttatgagtggeggeagataaaggtgacctgegcaaaatggteg
tcgegggtcagtatgetgegtgttgagttecagegecagagtttgaacaggtggtgaactgatgcaggatateeggecaggaaacactgaat
gaatgcaccegtgeggagcagteggecagegtggtgetctgggaaategacctgacagaggteggtggagaacgttattttttetgtaat
gagcagaacgaaaaaggtgagccggtcacctggcaggggegacagtatcagecgtateccattecaggggageggttttgaactgaat
ggcaaaggcaccagtacgcgecccacgctgacggtttetaacctgtacggtatggtcacegggatggeggaagatatgecagagtetygg
tcggeggaacggtggteeggegtaaggtttacgecegttttetggatgeggtgaacttegtcaacggaaacagttacgecgateeggag
caggaggtgatcageegetggegeattgagecagtgecagegaactgagegeggtgagtgectectttgtactgtecacgecgacggaaa
cggatggegetgtttttecgggacgtatecatgetggecaacacctgecacctggacctategeggtgacgagtgeggttatageggteeyg
getgtegeggatgaatatgaccagecaacgtecgatatcacgaaggataaatgeagecaaatgectgageggttgtaagtteegeaataa
cgteggcaactttggeggettectttecattaacaaactttegecagtaaateccatgacacagacagaatcagegattetggegecacgece
ggcgatgtgegecageggagtegtgeggettegtggtaageacgecggagggggaaagatatttecectgegtgaatatetecggtga
gecggaggctattteegtatgtegecggaagactggetgeaggeagaaatgeagggtgagattgtggegetggtecacagecaceee
ggtggtctgecctggetgagtgaggecgaceggeggctgeaggtgeagagtgatttgeegtggtggetggt ctgecgggggacgatte
ataagttccgetgtgtgecgeatceteacegggeggegetttgagecacggtgtgacggactgttacacactgttecgggatgettatecatet
ggcggggattgagatgecggactttecategtgaggatgactggtggegtaacggecagaatetetatetggataatetggaggegacgg
ggctgtatcaggtgcegttgtcageggcacageegggegatgtgetgetgtgetgttttggtteatcagtgecgaatcacgecgcaattta
ctgeggegacggegagetgetgeaccatattectgaacaactgagcaaacgagagaggtacaccgacaaatggcagegacgecacac
actcectetggegtcacegggeatggegegeatetgectttacggggatttacaacgatttggtegecgeategaccttegtgtgaaaac
gggggctgaagecatecgggcactggecacacageteecggegtttegt cagaaactgagegacggetggtatcaggtacggattge
cgggegggacgtcageacgtecgggttaacggegeagttacatgagactetgectgatggegetgtaattecatattgtteccagagtege
cggggccaagtcaggtggegtattecagattgtectgggggetgeegecattgecggateattetttacegecggagecacecttgeag
catggggggcagccattggggecggtggtatgaceggeatectgtttteteteggtgecagtatggtgeteggtggtgtggegeagatyg
ctggcaccgaaagccagaactecccgtatacagacaacggataacggtaagcagaacacctatttetectcactggataacatggttge
ccagggcaatgttetgectgttetgtacggggaaatgegegtggggtcacgegtggtttetcaggagat cagecacggcagacgaagygyg
gacggtggtcaggttgtggtgattggtegetgatgcaaaatgttttatgtgaaacegectgegggeggttttgtecatttatggagegtgagy
aatgggtaaaggaagcagtaaggggcataccecgegegaagegaaggacaacctgaagtecacgcagttgetgagtgtgategatge
catcagcgaagggccgattgaaggtceggtggatggettaaaaagegtgetgetgaacagtacgeeggtgetggacactgaggggaa
taccaacatatccggtgtcacggtggtgttecgggetggtgagcaggagecagactecgecggagggatttgaatecteeggetecgag
acggtgctgggtacggaagtgaaatatgacacgecgatcaccegeaccattacgtetgcaaacategacegtetgegetttacetteggt
gtacaggcactggtggaaaccacctcaaagggtgacaggaateegteggaagtecgectgetggttcagatacaacgtaacggtgget
gggtgacggaaaaagacatcaccattaagggcaaaaccacctegecagtatetggecteggtggtgatgggtaacctgecgeegegece

cgtttaatatceggatgegeaggatgacgecggacagecaccacagaccagetgcagaacaaaacgetetggtegtcatacactgaaat
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catcgatgtgaaacagtgctacccgaacacggecactggteggegtgecaggtggact cggageagtteggecagecagecaggtgageae
gtaattatcatctgcgegggegtattetgeaggtgecgtegaactataaccegeagacgeggecaatacageggtatetgggacggaacg
tttaaaccggcatacagcaacaacatggectggtgtetgtgggatatgetgacecatecgegetacggecatggggaaacgtettggtge
ggcggatgtggataaatgggegetgtatgtcateggecagtactgegaccagt cagtgecggacggetttggeggecacggagecgeg
catcacctgtaatgegtacctgaccacacagegtaaggegtgggatgtgetcagegatttetgeteggegatgegetgtatgeeggtatyg
gaacgggcagacgctgacgttegtgecaggacegacegtcggataagacgtggacctataaccgeagtaatgtggtgatgecggatgat
ggcgegeegttecgetacagettecagegeactgaaggacegecataatgecgttgaggtgaactggattgaccegaacaacggetygg
gagacggcgacagagcettgttgaagatacgcaggecattgecegttacggtegtaatgttacgaagatggatgectttggetgtaccage
cgggggcaggcacaccgegecgggetgtggetgattaaaacagaactgetggaaacgcagaccgtggatttcagegt cggegeaga
agggcttegecatgtacegggegatgttattgaaatetgegatgatgactatgecggtatcagecaceggtggtegtgtgetggeggtgaa
cagccagacccggacgetgacgetegacegtgaaatcacgetgecatecteeggtacegegetgataagectggttgacggaagtygyg
caatccggteagegtggaggttecagteegtcacegacggegtgaaggtaaaagtgagecgtgttectgacggtgttgetgaatacageg
tatgggagctgaagctgecgacgetgegecagegactgttecgetgegtgagtatecgtgagaacgacgacggcacgtatgecateac
cgcegtgeageatgtgecggaaaaagaggecategtggataacggggegeact ttgacggegaacagagtggcacggtgaatggty
tcacgecgecageggtgeageacctgacegeagaagtcactgecagacageggggaatatcaggtgetggegegatgggacacace
gaaggtggtgaagggcegtgagtttectgeteegtctgacegtaacageggacgacggeagtgageggetggtecagecacggeecgga
cgacggaaaccacataccgettecacgecaactggegetggggaactacaggetgacagtcegggeggtaaatgegtgggggeageag
ggcgatceggegteggtategttecggattgecgeaceggecageacegtegaggattgagetgacgecgggetattttecagataacey
ccacgecgeatettgeegtttatgaccegacggtacagtttgagttetggtteteggaaaagcagattgeggatatcagacaggttgaaac
cagcacgegttatettggtacggegetgtactggatagecgecagtatcaatatcaaacegggecatgattattacttttatatecgeagtgt
gaacaccgttggcaaatcggcattegtggaggeegt cggt cgggegagegatgatgeggaaggttacectggattttttcaaaggcaaga
taaccgaatcccatcteggeaaggagetgetggaaaaagtegagetgacggaggataacgcecagecagactggaggagttttegaaag
agtggaaggatgccagtgataagtggaatgecatgtgggetgtcaaaattgagecagaccaaagacggcaaacattatgtegegggtatt
ggccteagcatggaggacacggaggaaggcaaactgagecagtttetggttgecgecaategtategeatttattgaceecggcaaacy
ggaatgaaacgccgatgtttgtggegcagggcaaccagatattcatgaacgacgtgttectgaagegectgacggececcaccattace
agcggeggcaatcectecggecttttecctgacaceggacggaaagetgacegcetaaaaatgeggatatcagtggcagtgtgaatgega
actccgggacgetcagtaatgtgacgatagetgaaaactgtacgataaacggtacgctgagggeggaaaaaategteggggacattgt
aaaggcggcgagegeggetttteegegecagegtgaaageagtgtggactggeegtcaggtacecgtactgtcacegtgacegatga
ccatccttttgategecagatagtggtgettecgetgacgtttegeggaagtaagegtactgtecageggcaggacaacgtattegatgtgtt
atctgaaagtactgatgaacggtgeggtgatttatgatggegeggegaacgaggeggtacaggtgttetecegtattgttgacatgecag
cgggteggggaaacgtgatectgacgttecacgettacgtecacacggeatteggecagatatteegecgtatacgtttgecagegatgtyge
aggttatggtgattaagaaacaggcgctgggeatcagegtggtetgagtgtgttacagaggttegteegggaacgggegttttattataaa
acagtgagaggtgaacgatgegtaatgtgtgtattgecgttgetgtetttgecgecacttgeggtgacagtcacteeggecegtgeggaag
gtggacatggtacgtttacggtgggctattttcaagtgaaaccgggtacattgeegtegttgtegggeggggataceggtgtgagteatet
gaaagggattaacgtgaagtaccgttatgagetgacggacagtgtgggggtgatggettecctggggttegecgegt cgaaaaagage
agcacagtgatgaccggggaggatacgtttcactatgagagectgegtggacgttatgtgagegtgatggecggaceggttttacaaat
cagtaagcaggtcagtgegtacgecatggecggagtggetcacagteggtggteceggeagtacaatggattacegtaagacggaaate
actccegggatectctagagtegacctgecaggeatgecaagettggegtaatcatggtecatagetgtttectgtgtgaaattgttateegetea

caattccacacaacatacgagccggaagcataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgeget
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cactgccegetttecagtegggaaacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattggy

cgctettecgettectegetecactgactegetgegeteggtegtteggetgeggegageggtatcagetcactcaaaggeggtaatacgyg

ttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggcecagcaaaaggccaggaaccgtaaaaaggecgegtt

getggegtttttecataggetecgecceectgacgageatcacaaaaatcgacgetcaagtcagaggtggegaaaccegacaggactat

aaagataccaggcgttteccectggaagetecctegtgegetetectgttecgacectgecgettaceggatacctgteegecttteteact

tcgggaagegtggegettteteatagetecacgetgtaggtatetcagtteggtgtaggtegttegetecaagetgggetgtgtgeacgaac

cceccegtteageccgacegetgegecttatecggtaactategtettgagtccaacceggtaagacacgacttategecactggeageag

ccactggtaacaggattagcagagegaggtatgtaggeggtgcetacagagttettgaagtggtggectaactacggetacactagaagyg

acagtatttggtatctgegetetgetgaagecagttacctteggaaaaagagttggtagetettgatecggcaaacaaaccaccegetggta

geggtggtttttttgtttgcaagcagcagattacgegcagaaaaaaaggatctcaagaagatectttgatettttetacggggtetgacgete

agtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatecttttaaattaaaaatgaagttttaa

atcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgettaatcagtgaggcacctatctcagegatetgtetatttegtteat

ccatagttgectgacteccegtegtgtagataactacgatacgggagggettaccatetggecccagtgetgcaatgatacegegagace

cacgctcaccggctecagatttatcageaataaaccagecagecggaagggecgagegcagaagtggtectgeaactttateegecte

catccagtctattaattgttgecgggaagetagagtaagtagttegecagttaatagtttgegecaacgttgttgecattgetacaggcategt

ggtgtcacgetegtegtttggtatggetteatteageteeggtteccaacgatcaaggegagttacatgateccccatgttgtgcaaaaaag

cggttagetectteggtectecgategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcageactgeataattetettac

tgtcatgccatccegtaagatgettttetgtgactggtgagtactcaaccaagteattetgagaatagtgtatgeggegacegagttgetetty

cceggegtcaatacgggataataccegegecacatagcagaactttaaaagtgetcatcattggaaaacgttetteggggegaaaactete

aaggatcttaccgetgttgagatccagttegatgtaacccactegtgcacccaactgatettcageatettttactttecaccagegtttetggy

tgagcaaaaacaggaaggcaaaatgcecgcaaaaaagggaataagggegacacggaaatgttgaatactcatactettectttttcaatat

tattgaagcatttatcagggttattgtctcatgageggatacatatttgaatgtatttagaaaaataaacaaataggggtteegegeacatttee

ccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggecctttegtetegege

gtttecggtgatgacggtgaaaacctetgacacatgecagetcecggagacggtecacagettgtetgtaageggatgecgggageagaca

agccegteagggegegt cagegggtgt tggegggtgteggggetggettaactatgeggeatcagagecagattgtactgagagtgeac

catatgcggtgtgaaataccgcacagatgegtaaggagaaaatacegecatcaggegecattegecattecaggetgegecaactgttggga

agggcgatcggtgegggectettegetattacgecagetggegaaagggggatgtgetgecaaggegattaagttgggtaacgecagyg

gttttcccagtcacgacgttgtaaaacgacggcecagtgaattegattttaagatacattgatgagtttggacaaaccacaactagaatgeag

tgaaaaaaatgctttatttgtgaaatttgtgatgetattgetttatttgtaaccattataagctgcaataaacaagttaacaacaacaattgeatte

attttatgtttcaggttcagggggaggtgtgggaggttttttaaagcaagtaaaacctctacaaatgtggtatggetgattatgatcagttatet

agagtcgeggecgetttacttgtacagetegtecatgecgagagtgateceggeggeggt cacgaactecageaggaccatgtgateg

cgcttetegttggggtetttgetcagggeggactgggtgetecaggtagtggttgtegggeagecageacggggeegtegecgatgggygy

tgttctgetggtagtggteggegagetgeacgetgeegtectegatgttgtggeggatecttgaagttecaccttgatgeegttettetgettgte

ggccatgatatagacgttgtggetgttgtagttgtactecagettgtgecccaggatgttgeegtectecttgaagtegatgeectteagete

gatgcggttcaccagggtgtegecctegaactteaccteggegegggtettgtagttgecgtegtecttgaagaagatggtgegetecty

gacgtagccttegggeatggeggacttgaagaagtegtgetgettecatgtggt eggggtageggetgaageactgecacgecgtaggte

agggtggt cacgagggtgggecagggecacgggecagettgeeggtggtgecagatgaacttecagggtecagettgeegtaggtggeateg

cectegeactegecggacacgetgaacttgtggeegtttacgtegecgt ccagetegaccaggatgggcaccaccecggtgaacaget

cctegeccttgeteaccatggtggegaceggtggategatectageggatetgacggttecactaaaccagetetgettatatagacctece
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Sequence of pSL-EGFP2. (SEQ ID NO: 33)

accgtacacgectaccgeccatttgegtcaatggggeggagttgttacgacattttggaaagtecegttgattttggtgecaaaacaaacte
ccattgacgtcaatggggtggagacttggaaatecccegtgagtcaaacegetatcecacgeccattgatgtactgecaaaacegeatcace
atggtaatagcgatgactaatacgtagatgtactgccaagtaggaaagtcccataaggtcatgtactgggcataatgecaggegggecat
ttaccgtcattgacgtcaatagggggegtacttggeatatgatacacttgatgtactgecaagtgggcagtttacegtaaatactecacceca
ttgacgtcaatggaaagtcectattggegttactatgggaacatacgtcattattgacgtcaatgggegggggtegttgggeggtcageca
ggcgggccatttaccgtaagttatgtaacgeggaactecatatatgggetatgaactaatgaceccegtaattgattactattaaatcactagt
gaattcgattaaagcgacggcacagctegeggaaaatatcaaagtegttgegegectegaactgeggeggeaccacctgtttecatggeg
ataatgccacggttggagtggttgecegtactggtegagategttacgetcaaactgegtggtegecaggcageacgatateggcaaageg
gecaggttgaggtccactggttatctatggegataaccegtttecagettgegecagecttcaataatgeggttgatetgetgatggegatgga
atgggttagttccggcaaaaatacacattttecageggeggecagttttacegatttacegttecagttgatcactttecceggttegaggateg
catcgataaaacgggcaatceggaatggtgetgetgtagectttgtaatcactgttgtegtgaacaggeggaatcgacgtagagecggag
aaaccactcagaataacgectttacgececcggegtgectgegecgttatagtgecagecaaaaccaaagecaccacctggeaggecaa
tttgccccagecategecgecagaaccacaatcatecacgeccactgttecacegtgetgecatacgetgecacgecaccagecagcaataattt
gegttetgttegecgecatetgecgegecageccacgaatggttteggeatcaatgecggteagtttttcageccatgeggeatetttegg
ctgaccgtcetttetcacccageaggtacggecaggaactgetcaaaacccacacagtagttagegaggaagtttttgtegtacaggttttea
ctgtacagcgtatacgecagegecagttgeageggeacatcagtttgegggttaaccgcaatgtgettcacatgetegegecccagatac
tcatgggtggatgtgacaaccggatcegatgetgatgacctcaatttcaceggeggtgactttegettttagetgegegtaatattcataaaca
tcgtgatecgggeaccaccagttegettgetggtttttcagecaaatcagagecccacageacaatggttttgetgttetgeaataccagegy
ccaggaggtttgectgtteatacacttecattgagecaaccacgegeggecaggatcacetgegecageaceggtagagtaateteegecey
taccaacgctattaccatgecaaggcaatagetttegecageatcecccgaagegttatggaacatceecegtegattgecaaccactggegy
tcagcaaggcacteggeccgtgagttttetgeacgegttecagttettecatagaacatgtegagggettecateccagetcacgegcacaaa
acggttatcaccgegetgggaggtategetgagatggegettacgecagecagtecacgegtaccateggataacgaatacgegecgeyg
ttgtgtacgtgatccggeaatcecggeaatecattttegacggatatttatecagttegaacggttttgecgecacaaagegaccatectteace
gtegegeggatagecccccagtgegaceeggtaagaatgecctetttegagatgacagectecagtegecgettgegecgecagtegeac
ggcgcggegttaacaatgacggecccageateceggegacggttaagecgecgagt tgtgecagaaaacgecgacgtgatgectga
aagagatcgttattgttcattatttttettecttettategeegtgagecttacetgeggtgtecagacgecattecatttgecagatatttcaacaaagt
gegttettcacgtttatecgagactggtaaagecaatcatgeegttgagegtgecgatecaacegttagegtcaaagtgggegattteeggt
gegecgtggeactggttacaggtgecgttgtacaacgaatcegeataageccagateggtttgatategttcaccatgtegectttetteat
ccacgcagtggectgeaacttgetecacteggtattggtgteggecaacggtggttttetecagegtttttacctgetgetgeacatcaccac
gaatcgaggcaacaaagatgcgtttacctgggaattgggtgagtacacgetgacgtecggegettteegtecageeggtaatttcaatttyg
cagccagtegeegtcacgtttaaggactttecacttecgaagecaggecagecagagaaccagaggcettetttategectttegecgeataaatt
ggcttaatatcaatagagtacagcegtgtcaccactgtcattagecactggegegeagetecategaactgettacggaageegetacteatat
ccggtaactggtgggcaatacctttatgacagtegatgecaggattgattatetttegetgecacctteatetgacgtgecgettecaggatget
gettegecatgatccategecategtagttatggcaggageggeaggttgecgagttgttttettteattegegeccattcacgeteggeaagtt
cegegegtttggettegaatttttecaggtgtatcaatggagtgagcaataaaggtetggtagatatcattgetegettecagtttgegetteac
catgcctggaatatceggegggatatgacagtcatggeattecagetegecacgeeggaggegttetggaaatgecaccgactgtttatattet
tcatacaccggttgcatactgtggcaactgacacaaaatteggttgtgetggtgactttgatcccaacgtgtggcaatacaatcagegcaat
gccaatcacaatcccaattgcegaccagegecagtaccgaccaacgageactgggteggegtagegegtteccagagtttecgeataata

geccctgtaaaattatggtttagtgaagegatcettaatgagcaaatatgaacageggeactggteaggatgaacggettacggeagaatat
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TABLE 5-continued

Sequence of pSL-EGFP2. (SEQ ID NO: 33)

gaacagatatgaacagaatgagtaaaaccctctgatgecacatcacattgttattgttgaagatgagecggttacecaggegegattacaa
tcttacttcactcaggaggggtatacegtttecgttacagegageggtgecgggetgegggaaattatgcagaatcageeggtagatttaa
ttctgctggatatcaacttaccecgatgaaaatggectgatgttaaccegegecctgegagaacgetcaacggtggggattattetggttac
cggacgcagegateggattgacegtattgttgggetggaaatgggegcagacgattacgtcaccaaaccgetggaactgegegaacty
gtagtacgggtgaaaaatctgctetggegaatcegacctegegegacaagetcaacegeacactecaggacaactgetategetttgeegg
ttattgcctgaatgtgtegegecatacgetggagegggatggegagecgattaaactgaccegegecagagtatgaaatgttggtggeatt
tgtgacgaatcegggegaaattetecagecgtgaacgtetgetacgtatgetttetgegegtegggtggaaaacectgacctgegeacegt
cgatgtgttaattegtegtttacgtcataaactcagegeggatttactggtgacgcaacatggtgaaggttatttettageegetgatgtgtge
tgataaaaatagaccggacgaaatcccectggtgacagegageggeggatatgtteteggteggeattttteggegtcagaactaaaate
ggtgggctgacattatcagacaccgattgecectgtaattgectgatggectgetcaactgecagtteccectgecagaccatttgateget
ggcagccataatcactctteccegettecageccgegatacacctgatgtgaaagataaaacgacaccacggtaageggegttttcaggtt
acgcectteacccattgecgectetgecgecaatggeegttecggecaacgacgtcaatttetgggtggegttecageatetectgeaacay
gttacgctggatttcaatatcgttatcaccaagegcaatatcaacaatacgecacegggettecggecaatggetgegegaaaacectegac
catctetttactgeccceggeattategggtecgggeatcaacagecacgttecagtggtttacegtgegeccattgeaccaaatategecca
ggttgatagcccatctgaaaccagggtacaccaacgeggettttecacctggggageatcaatageatttaccagttegatcaceggeaga
cttgctacctgettttgeagategggaaatgaggtegtgetactaccgagtaaaatggectetgegecccactgtttacactggtegatttgt
gettgetgggtagecaactggetgtagecgectgectaecageacttttaaatecacaccatageggegagetgectectgeataccatagt
tcaacgataaccagtatgaatctttcaggetgggataaagegegcacagtttecatgegegtttggetttaageggeatagaggettgeac
cgtgaaatgetgegeatcatgecagegeaacaggttatcagecgaaaatgeeggcaacatgaaaagggaaagaagtaaaaatageag
tacgcgcatgatagectcatcaataataaggetttatgetagatgeattecgetttgegactcaacctttttecaccttaagtgeacegacegty
aatttaaccctgacccgaagactetggatgggetttgecctgatggegetgttaaccetgaccagtacectggtgggatggtacaacctge
getttatcagecaggtggaaaaagacaacactcaggcattgattectaccatgaatatggegegecagttgagegaagecagegectygg
gaacttttegecegegecagaacctgaccagtgecgataacgaaaagatgtggeaggegeaggggegaatgetcacegeacaaagectyg
aagattaatgcgttgctgecaagegttacgggaacaaggttttgataccaccgetattgaacaacaggagcaggagatctecegtteattac
gtcagcaaggggaactggtggggeggcegtetgcaactacgecagecaacaacggcaactcagtcagecagatagtegetgeegecgat
gagatcgcacgectggegcaaggtcaggegaataatgegacaacttecgetggagegacccaggecgggatttacgatttgategaac
aagatcagcgtcaggctgetgaaagtgeactegateggetgattgatategatettgagtatgttaaccagatgaatgaactgegecttag
cgctetgegggtgcagecaaatggtgatgaatetggggetggagecagateccagaaaaatgecaccaacgetggaaaagcagetcaataat
geggtgaaaattcetgcaacgteggcaaatacgcattgaagateegggtgttegtgegeaggtegeaacaacgttaactacegttageca
atatagcgatttgctggegetgtatcagecaggacagtgaaatcagcaatcacctacaaactcetegecacaaaataacategeccagttege
gcagtttagtagcgaagtcagtcagetggtegacteggtaceeggggatecactegttatteteggacgagtgttcagtaatgaacctetyg
gagagaaccatgtatatgatcgttatctgggttggacttetgettttaageccagataactggectgaatatgttaatgagagaateggtatte
ctcatgtgtggcatgttttegtetttgetettgeattttegetagcaattaatgtgcategattatcagetattgecagegecagatataagegat
ttaagctaagaaaacgcattaagatgcaaaacgataaagtgegatcagtaattcaaaaccttacagaagagcaatctatggttttgtgege
agcccttaatgaaggcaggaagtatgtggttacatcaaaacaattceccatacattagtgagttgattgagettggtgtgttgaacaaaactttt
tcccgatggaatggaaagecatatattatteectattgaggatatttactggactgaattagttgecagetatgatcecatataatattgagataaa
gccaaggccaatatctaagtaactagataagaggaatcegattttececttaattttetggegtecactgeatgttatgecgegttegecagget
tgctgtaccatgtgegetgattettgegetcaatacgttgecaggttgetttecaatetgtttgtggtattcagecagecactgtaaggtetategga

tttagtgcgetttetactegtgattteggtttgegattcagegagagaatagggeggttaactggttttgegettaceccaaccaacagggga
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Sequence of pSL-EGFP2. (SEQ ID NO: 33)

tttgctgetttecattgagectgtttetetgegegacgttegeggeggegtgtttgtgecatecatetggattetectgtecagttagetttggtggt
gtgtggcagttgtagtcctgaacgaaaaccccccegegattggecacattggecagetaatecggaategeacttacggecaatgettegttte
gtatcacacaccccaaagccttetgetttgaatgetgeccttettecagggettaatttttaagagegtcaccttecatggtggtecagtgegtect
getgatgtgetcagtatcaccgecagtggtatttatgtcaacaccegecagagataatttatcacegeagatggttatetgtatgttttttataty
aatttattttttgcaggggggcattgtttggtaggtgagagatctgaattgetatgtttagtgagttgtatctatttatttttcaataaatacaattyg
gttatgtgttttgggggcgatcegtgaggcaaagaaaacceggegetgaggeegggttattettgttetetggtcaaattatatagttggaaa
acaaggatgcatatatgaatgaacgatgcagaggcaatgecgatggegatagtgggtatcatgtageegettatgetggaaagaagcaa
taacccgcagaaaaacaaagctccaagetcaacaaaactaagggcatagacaataactaccgatgtcatatacccatactetetaatetty
gecagteggegegttetgettecgattagaaacgtcaaggcageaatcaggattgeaatecatggttectgeatatgatgacaatgtegece
caagaccatctctatgagetgaaaaagaaacaccaggaatgtagtggeggaaaaggagatagcaaatgettacgataacgtaaggaatt
attactatgtaaacaccaggcatgattctgttecgecataattactectgataattaatcecttaactttgeccacctgecttttaaaacattecagt
atatcacttttcattecttgegtagcaatatgecatetettecagetatetcageattggtgaccttgttecagaggegetgagagatggectttttet
gatagataatgttctgttaaaatatcteceggectecatettttgecegeaggetaatgtetgaaaattgaggtgacgggttaaaaataatatectt
ggcaaccttttttatatcccttttaaattttggettaatgactatatcecaatgagtcaaaaagetececttecaatatetgttgecectaagacettt
aatatatcgccaaatacaggtagcttggettetaccttecacegttgtteggecgatgaaatgcatatgcataacategtetttggtggttecce
tcatcagtggctctatetgaacgegetetecactgettaatgacattecttteccgattaaaaaatctgtcagateggatgtggteggecega
aaacagttctggcaaaaccaatggtgtegecttcaacaaacaaaaaagatgggaatcccaatgattegtcatetgegaggetgttettaat
atcttcaactgaagctttagagegatttatecttetgaaccagactettgteatttgttttggtaaagagaaaagtttttecategattttatgaatat
acaaataattggagccaacctgcaggtgatgattatcagecagcagagaattaaggaaaacagacaggtttattgagegettatetttece
tttatttttgctgeggtaagtegeataaaaaccattettcataattcaatecatttactatgttatgttetgaggggagtgaaaattecectaatte
gatgaagattcttgctcaattgttatcagetatgegecgaccagaacaccttgecgatcagecaaacgtetettecaggecactgactageg
ataactttccccacaacggaacaactctecattgeatgggatecattgggtactgtgggtttagtggttgtaaaaacacctgacegetateecty
atcagtttcttgaaggtaaactcatcaccecccaagtetggetatgecagaaatcacetggetcaacagectgetcagggtcaacgagaatta
acattccgtcaggaaagettggettggagectgttggtgeggtcatggaattacettcaacctcaagecagaatgcagaatcactggetttt
ttggttgtgcttacccatetetecgeatcacctttggtaaaggttctaagetcaggtgagaacatecctgectgaacatgagaaaaaacagyg
gtactcatactcacttctaagtgacggctgcatactaaccegettecatacatetegtagatttetetggegattgaagggctaaattettcaacy
ctaactttgagaatttttgcaagcaatgeggegttataagecatttaatgecattgatgecattaaataaagcaccaacgectgactgecccate
cccatettgtetgegacagattectgggataagecaagtteatttttetttttttcataaattgetttaaggegacgtgegtectcaagetgetett
gtgttaatggtttcttttttgtgctcatacgttaaatcetatcaccgecaagggataaatatctaacacegtgegtgttgactattttacctetggey
gtgataatggttgcatgtactaaggaggttgtatggaacaacgcataaccctgaaagattatgcaatgegetttgggcaaaccaagacag
ctaaagatctcggegtatatcaaagegegatcaacaaggecattcatgecaggecgaaagatttttttaactataaacgetgatggaagegt
ttatgcggaagaggtaaagccctteccgagtaacaaaaaaacaacagcataaataacccegetettacacattecagecctgaaaaagyg
gcatcaaattaaaccacacctatggtgtatgcatttatttgecatacattcaatcaattgttatctaaggaaatacttacatatggttegtgcaaac
aaacgcaacgaggctctacgaatcegagagtgegttgettaacaaaatcgcaatgettggaactgagaagacageggaagetgtgggeyg
ttgataagtcgcagatcagcaggtggaagagggactggattecaaagttetcaatgetgettgetgttettgaatggggggtegttgacga
cgacatggctegattggegegacaagttgetgegattetcaccaataaaaaacgeccggeggcaaccgagegttetgaacaaatecag
atggagttctgaggtcattactggatctatcaacaggagtcattatgacaaatacagcaaaaatactcaactteggcagaggtaactttgee
ggacaggagcgtaatgtggcagatctegatgatggttacgecagactatcaaatatgetgettgaggettattegggegecagatetgace

aagcgacagtttaaagtgetgettgecattetgegtaaaacctatgggtggaataaaccaatggacagaatcaccgattcetcaacttageyg
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Sequence of pSL-EGFP2. (SEQ ID NO: 33)

agattacaaagttacctgtcaaacggtgcaatgaagccaagttagaactegtcagaatgaatattatcaagcagcaaggeggecatgtttyg
gaccaaataaaaacatctcagaatggtgcatccctcaaaacgagggaaaatceccectaaaacgagggataaaacatccectcaaattggyg
ggattgctatccctcaaaacagggggacacaaaagacactattacaaaagaaaaaagaaaagattattegtcagannnnnntggcegaa
tcctetgaccagecagaaaacgacctttetgtggtgaaaceggatgetgeaattcagageggcagcaagtgggggacagcagaagac
ctgaccgecgcagagtggatgtttgacatggtgaagactategcaccatcagecagaaaaccgaattttgetgggtgggetaacgatate
cgectgatgegtgaacgtgacggacgtaaccacegegacatgtgtgtgetgttecgetgggeatgecaggacaacttetggtecggtaa
cgtgctgageceggecaaactecgegataagtggaceccaactegaaatcaacegtaacaagcaacaggcaggegtgacagecagea
aaccaaaactcgacctgacaaacacagactggatttacggggtggatctatgaaaaacatcgecgcacagatggttaactttgacegtga
gcagatgegtceggategecaacaacatgecggaacagtacgacgaaaagecgecaggtacagecaggtagegeagatcatcaacggty
tgttcagccagttactggecaacttteceggegagectggetaacegtgaccagaacgaagtgaacgaaateegtegecagtgggttety
gettttegggaaaacgggatcaccacgatggaacaggttaacgeaggaatgegegtagecegteggeagaategaccatttetgecate
acccgggcagtttgttgeatggtgecgggaagaageateegttacegecggactgecaaacgtecagegagetggttgatatggtttacy
agtattgccggaagcegaggectgtateeggatgeggagtettateegtggaaatcaaacgegcactactggetggttaccaacetgtate
agaacatgcgggccaatgegettactgatgeggaattacgecgtaaggeegecagatgagettgtecatatgactgegagaattaacegt
ggtgaggcgatccctgaaccagtaaaacaacttectgtcatgggeggtagacctetaaategtgeacaggetetggegaagategeaga
aatcaaagctaagtteggactgaaaggagcaagtgtatgacgggcaaagaggcaattattcattacctggggacgcataatagettetgt
gegecggacgttgecgegetaacaggegcaacagtaaccagecataaatcaggecgeggetaaaatggecacgggeaggtettetggtt
atcgaaggtaaggtctggegaacggtgtattaceggtttgetaccagggaagaacgggaaggaaagatgagegatgaacaaactggat
acgattggattcgacaacaaaaaagacctgcttateteggtgggegatttggttgategtggtgcagagaacgttgaatgectggaattaa
tcacattccectggttecagagetgtacgtggaaaccatgagcaaatgatgattgatggettatcagagegtggaaacgttaatcactgget
gettaatggeggtggetggttetttaatetegattacgacaaagaaattetggetaaagetettgeccataaagecagatgaacttecgttaat
catcgaactggtgagcaaagataaaaaatatgttatctgecacgecgattateectttgacgaatacgagtttggaaagecagttgatecate
agcaggtaatctggaaccgegaacgaatcagcaactcacaaaacgggatcgtgaaagaaatcaaaggegeggacacgttecatetttygyg
tcatacgccagcagtgaaaccactcaagtttgecaaccaaatgtatategataceggegeagtgttetgeggaaacctaacattgatteag
gtacagggagaaggcgcatgagactcgaaagegtagctaaatttecattegecaaaaageccgatgatgagegactcaccacgggeca
cggettetgactetetttecggtactgatgtgatggetgetatggggatggegecaatcacaagecggatteggtatggetgeattetgeggt
aagcacgaactcagccagaacgacaaacaaaaggctatcaactatetgatgecaatttgcacacaaggtateggggaaatacegtggtgt
ggcaaagcttgaaggaaatactaaggcaaaggtactgcaagtgetegecaacattegettatgeggattattgeegtagtgecgegacge
cgggggcaagatgcagagattgecatggtacaggeegtgeggttgatattgecaaaacagagetgtgggggagagttgtcgagaaag
agtgcggaagatgcaaaggegteggetattcaaggatgecagcaagegeageatategegetgtgacgatgetaateccaaaccttac
ccaacccacctggtcacgecactgttaagecgetgtatgacgetetggtggtgecaatgecacaaagaagagtcaategecagacaacatttt
gaatgcggtcacacgttagcagcatgattgecacggatggcaacatattaacggecatgatattgacttattgaataaaattgggtaaattty
actcaacgatgggttaattegetegttgtggtagtgagatgaaaagaggeggegettactaccgattecgectagttggtecacttegacgt
atcgtetggaactccaaccategeaggcagagaggtctgecaaaatgcaateecgaaacagttegcaggtaatagttagagectgcataa
cggtttegggattttttatatcetgcacaacaggtaagageattgagtegataategtgaagagteggegagectggttagecagtgetettte
cgttgtgetgaattaagegaataccggaagcagaaccggatcaccaaatgegtacaggegteategeegeccagecaacagceacaace
caaactgagccgtagecactgtetgtectnnnnnnattagtaatagttacgetgeggecttttacacatgaccttegtgaaagegggtgge
aggaggtcgegctaacaacctectgeegttttgecegtgeatateggtcacgaacaaatetgattactaaacacagtagectggatttgtte

tatcagtaatcgaccttattectaattaaatagagcaaatccecttattgggggtaagacatgaagatgecagaaaaacatgacctgttgge
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TABLE 5-continued

Sequence of pSL-EGFP2. (SEQ ID NO: 33)

cgccattetegeggcaaaggaacaaggcateggggeaatecttgegtttgecaatggegtacettegeggecagatataatggeggtgegt
ttacaaaaacagtaatcgacgcaacgatgtgegecattategectggttecattegtgacettetegacttegecggactaagtagecaatete
gettatataacgagegtgtttateggcetacateggtactgactegattggttegettatcaaacgettegetgetaaaaaagecggagtaga
agatggtagaaatcaataatcaacgtaaggegttectegatatgetggegtggteggagggaactgataacggacgtcagaaaaccag
aaatcatggttatgacgtcattgtaggeggagagetatttactgattacteecgatcaccctegcaaacttgtcacgetaaacccaaaactea
aatcaacaggcgccggacgctaccagettetttecegttggtgggatgectacegcaageagettggectgaaagacttetetecgaaaa
gtcaggacgctgtggcattgcagcagattaaggagegtggegetttacctatgattgategtggtgatateegtcaggecaategacegttyg
cagcaatatctgggetteactgeegggegetggttatggtcagttegagecataaggctgacagectgattgcaaaattcaaagaagegyg
geggaacggtcagagagattgatgtatgagcagagtcacegegattateteegetetggttatetgeatecategtetgectgteatggget
gttaatcattaccgtgataacgccattacctacaaagcccagegegacaaaaatgecagagaactgaagetggegaacgeggcaattac
tgacatgcagatgcegtcagegtgatgttgetgegetegatgecaaaatacacgaaggagttagetgatgctaaagetgaaaatgatgetet
gegtgatgatgttgeegetggtegtegteggttgcacatcaaageagtetgtecagtcagtgegtgaagecaccacegecteeggegtygg
ataatgcagectcecececcgactggecagacacegetgaacgggattatttecacecctcagagagaggetgatcactatgcaaaaacaactyg
gaaggaacccagaagtatattaatgagcagtgcagatagagttgeccatategatgggcaactcatgecaattattgtgagcaatacacac
gegettecageggagtataaatgectaaagtaataaaaccgagcaatecatttacgaatgtttgetgggtttetgttttaacaacattttetge
gecgcecacaaattttggetgecategacagttttettetgeccaattecagaaacgaagaaatgatgggtgatggtttectttggtgetactge
tgccggtttgttttgaacagtaaacgtetgttgagecacatectgtaataagecagggccagegcagtagegagtageatttttttecatggtgtt
attcccgatgetttttgaagttegecagaategtatgtgtagaaaattaaacaaaccctaaacaatgagttgaaatttcatattgttaatatttatta
atgtatgtcaggtgcgatgaategtcattgtatteceggattaactatgtecacageectgacggggaacttetetgegggagtgtecgygy
aataattaaaacgatgcacacagggtttagegegtacacgtattgeattatgecaacgccceggtgetgacacggaagaaaccggacgt
tatgatttagcgtggaaagatttgtgtagtgttetgaatgectectcagtaaatagtaatgaattatcaaaggtatagtaatatettttatgttcatgg
atatttgtaacccatcggaaaactectgetttagcaagatttteectgtattgetgaaatgtgatttetettgatttcaacctatecataggacgttt
ctataagatgcgtgtttettgagaatttaacatttacaacctttttaagtecttttattaacacggtgttategttttetaacacgatgtgaatattat
ctgtggctagatagtaaatataatgtgagacgttgtgacgttttagttcagaataaaacaattcacagtctaaatcttttegeacttgategaat
atttctttaaaaatggcaacctgagecattggtaaaaccttecatgtgatacgagggegegtagtttgeattategtttttategtttcaatetgyg
tctgacctecttgtgttttgttgatgatttatgtcaaatattaggaatgttttcacttaatagtattggttgegtaacaaagtgeggtectgetgge
attctggagggaaatacaaccgacagatgtatgtaaggccaacgtgcetcaaatcttcatacagaaagatttgaagtaatattttaacegeta
gatgaagagcaagcgcatggagcegacaaaatgaataaagaacaatctgetgatgateectecgtggatetgattegtgtaaaaaatatge
ttaatagcaccatttctatgagttaccctgatgttgtaattgecatgtatagaacataaggtgtetetggaagcattcagagcaattgaggecage
gttggtgaagcacgataataatatgaaggattattccctggtggttgactgatcaccataactgctaatcattcaaactatttagtetgtgaca
gagccaacacgcagtcetgtcactgtcaggaaagtggtaaaactgecaactcaattactgecaatgecctegtaattaagtgaatttacaatate
gteetgtteggagggaagaacgegggatgtteattettcatcacttttaattgatgtatatgetetettttetgacgttagtetecgacggeagy
cttcaatgacccaggctgagaaatteceggacectttttgetcaagagegatgttaatttgttecaatcatttggttaggaaageggatgttge
gggttgttgttetgegggttetgttettegttgacatgaggttgeccegtattecagtgtegetgatttgtattgtetgaagttgtttttacgttaagt
tgatgcagatcaattaatacgatacctgegtcataattgattatttgacgtggtttgatggectecacgcacgttgtgatatgtagatgataatcattate

actttacgggtecttteeggtgatecgacaggttacy
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TABLE 6

Sequence of pTn-I-Sce2-PsapLuxAB-Cml. (SEQ ID NO: 34)

tcgegegttteggtgatgacggtgaaaacctetgacacatgeagetececggagacggtcacagettgtetgtaageggatgecgggag

cagacaagcccgteagggegegt cagegggtgttggegggtgt eggggetggettaactatgeggeatcagageagattgtactgag

agtgcaccatatgceggtgtgaaataccgecacagatgegtaaggagaaaataccgcatcaggegecattegecattcaggetgegeaac

tgttgggaagggcgateggtgegggectettegetattacgacagetgtetettatacacatctcaaccatcategatgaattttetegggta

gggataacagggtaatgaattgaaattacgcccegecctgecacteategecagtactgttgtaattcattaagecattetgecgacatggaa

gecatcacagacggcatgatgaacctgaategecageggecatcagecaccttgtegecttgegtataatatttgeccatggtgaaaacggyg

ggcgaagaagttgtccatattggecacgtttaaatcaaaactggtgaaactcacccagggattggetgagacgaaaaacatattctcaata

aaccctttagggaaataggecaggttttecacegtaacacgecacatcettgegaatatatgtgtagaaactgecggaaategtegtggtatte

actccagagcgatgaaaacgtttecagtttgetcatggaaaacggtgtaacaagggtgaacactateccatatcaccagetcacegtettte

attgccatacggaattecceggatgagecattecatcaggegggcaagaatgtgaataaaggceggataaaacttgtgettatttttetttacggte

tttaaaaaggccgtaatatccagetgaacggtetggttataggtacattgagcaactgactgaaatgectcaaaatgttetttacgatgecat

tgggatatatcaacggtggtatatccagtgatttttttetecattttagettecttagetecagatctatggategetegaaaaaatcaaatcate

aatttctgagcttgetgtaatttettgtttatcaacatatgaagtcatacctgttttactectcaagataatattagaaagtatggcagecactgetgteata

ctcttttataccctteatetttcaagetgetgetttgttggetgetttcactcaceccagtecacatagttatetatgetectggggattegtt

cacttgecegectegetgeaactegaaatectattaggtatatteccatgtggtacttettaatattatcatcaacaatattgattacatttttttggete

atcaaatcattcattggttcaaaggacagcaatacacttttegcaccacacttttcaattgecaacttagecgecagttatacacteegtataatt

tccgacagegttttetgeaattatttettcaagtttattttegaaattttecattagggtgcatttcaagaacataatcactaataaatgecacgegte

tcttgtttagetttattactatettegttatagttaactaatatcattaactgatggtetatetetgataggtcaacgtecatatttatecgecaacgget

ttatatctttcagcatattcatatctaacatcattagaatcatcccacttaaagatgagaggaataccttttttggecgeccactcaacaatatga

tgactggttgctgttacatatttecgaggtecgectggegtataagecatggggatttacagatattttagggaagetataaaaategttatety

gattacaatagcctgttgttaaagcatcgttaatgatttcataacactettcaaatagttgetgttgatattcaaccgggegattaaaaaaatge

atttcatcttttttttegecaatcactaaaccctaaaataaatctececttecacttaactgatecaataagcaagettectecgetatggegacagy

atgatgagttgtaatgatgtgatttaatgaaccaattttaattttctetgttaaaccgagcagaaaaccagaaacagtcagaggagegecga

caacaccattatctgaaaaatgattttcatacactaaaatctgttcaaaattcaacttatcaacatactcecgttatttectgecatgegaactatac

tttgttcttgaacagttgttgaattgatgaagttaaggaagaacaatccaaatttcatttetttetecttagetaatataatagegaacgttgttttt

ctttaagaaatggcatgacatcagactggaagagcttcatggaagcaataatttegtcetactgttecattagettcaaatcecacaacaaatatt

tgatattcctgtagcatcaatgtetttttgaattatgtcaatacattectgeggegtteccacgggattgatttegtaactgtaatcaatacggeyg

attagtatctttatgteccttttaatacaaagtcacgccactgeectttattgaaatcataacctettgtttggtetgaatcatcaaaaatagtegta

gecattcacataagaatcataccaatgccccagaaatttceeggcaaatetetttegetttaattgagtecatgatctacagatgttatatatgataa

gcaatggtcgatattatgaatatcgtgeccatattettgagecacttecattataaagetcaagttgtgetttettttegttagtatttataatecaac

ttaatatcatcggtaggccaaattgagcageccactecagtegtegaagetgattcagecaccacataaaccggtgegecacctetgetata

cgcegeggggtttacttttaccttatggaacttgatatgttecattatcagettecatatatecctetgtecatgecattetttatcagecegtacea

geattcegctaaggegegactgttattcatatetgtgecgaatacgegaaagtecttgttgtaaageccteggcaaataccaaaccgaaat

cgtecttttgacatttgatcecaataaattcacatcttecaagttggegtactggatgggetgtgggaagaacaatageggcagttectacatte

aattttttagtcgegecaagtaaatatgcagecagegacataagggttaccaagcaaaccaaactcegtgaaatgatgetecagtaaccata

cggtatcaaaaccacactectcagagatgegacctaatttaaccaaacgtttcattacctetgtttgagaaaattggggaggttggtatgtaa

gcaaaaagtttccaaatttcatagagagtcecttatattgetatttgagtgatagaatatctcaatagattttaagacagagaaattgettgatttt

caatctcaattctcatteggegttecattgactgtegecaatagttaaatgttcaaatgacggttecagtaatatcaacatcaatatcecagatgatca

ttatccatcgtactgegegaattataacataattttttataaaattcaaatttatgcaggcatgcaagtegacattaccectgttatecctactgea
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TABLE 6-continued

Sequence of pTn-I-Sce2-PsapLuxAB-Cml. (SEQ ID NO: 34)

ggcatgcaagcttgccaacgactacgcactagecaacaagagettcagggttgagatgtgtataagagacagetgtettaatgaategg
ccaacgegeggggagaggeggtttgegtattgggegetettecgettectegetcactgactecgetgegeteggtegtteggetgegge
gagcggtatcagctcactcaaaggceggtaatacggttatecacagaatcaggggataacgecaggaaagaacatgtgagcaaaaggece
agcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttecataggetecgeccecctgacgagcatcacaaaaategacy
ctcaagtcagaggtggegaaaccegacaggactataaagataccaggegttteccectggaagetecctegtgegetetectgttecga
cectgecgettaceggatacctgtecgecttteteccttegggaagegtggegettteteatagetcacgetgtaggtatetcagtteggtgt
aggtcgttegetecaagetgggetgtgtgecacgaacececegttecageccgacegetgegecttateeggtaactategtettgagteca
acccggtaagacacgacttategecactggecagecagecactggtaacaggattagcagagegaggtatgtaggeggtgetacagagtt
cttgaagtggtggectaactacggctacactagaaggacagtatttggtatetgegetcectgetgaagecagttacctteggaaaaagagtt
ggtagctettgatccggcaaacaaaccaccegetggtageggtggtttttttgtttgecaageageagattacgegecagaaaaaaaggatete
aagaagatcctttgatettttetacggggtetgacgetecagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaagy
atcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgecttaatca
gtgaggcacctatctcagegatcetgtetatttegttecatecatagttgectgactececegtegtgtagataactacgatacgggagggettac
catctggecccagtgetgecaatgatacegegagacccacgetcaceggetecagatttatcagecaataaaccagecagecggaaggye
cgagcgcagaagtggtectgeaactttateegectecatecagtetattaattgttgecgggaagetagagtaagtagttegecagttaata
gtttgcgcaacgttgttgecattgctacaggcategtggtgtecacgetegtegtttggtatggetteattcagetecggtteccaacgatcaa
ggcgagttacatgatcccccatgttgtgcaaaaaageggttagetectteggtectecgategttgtcagaagtaagttggecgeagtgtta
tcactcatggttatggecageactgeataattetettactgtcatgecatecegtaagatgettttetgtgactggtgagtactcaaccaagteatt
ctgagaatagtgtatgeggegaccgagttgetettgeceggegtcaatacgggataatacegegecacatagcagaactttaaaagtget
catcattggaaaacgttctteggggegaaaactetcaaggatettacegetgttgagatecagttegatgtaacccactegtgeacccaact
gatcttcagcatcttttactttcaccagegtttetgggtgagcaaaaacaggaaggcaaaatgecgcaaaaaagggaataagggegaca
cggaaatgttgaatactcatactettectttttcaatattattgaagcatttatcagggttattgtectcatgageggatacatatttgaatgtattta
gaaaaataaacaaataggggttccgegcacatttecccgaaaagtgecacctgacgtetaagaaaccattattatcatgacattaacctataaaa

ataggcgtatcacgaggecctttegte

TABLE 7

Sequence of MI3LuxABE2 (SEQ ID NO: 1). Sequences encoding luciferase
subunits are shown in underline.

aatgctactactattagtagaattgatgeccaccttttecagetegegecccaaatgaaaatatagctaaacaggttattgaccatttgegaaat
gtatctaatggtcaaactaaatctactcegttegcagaattgggaatcaactgttacatggaatgaaacttccagacacegtactttagttgeat
atttaaaacatgttgagctacagcaccagattcagcaattaagctctaagecatcegcaaaaatgacctettatcaaaaggagcaattaaa
ggtactctctaatcctgacctgttggagtttgettecggtetggttegetttgaagetegaattaaaacgegatatttgaagtetttegggette
ctcttaatctttttgatgecaatecegetttgettetgactataatagtcagggtaaagacctgatttttgatttatggtcattetegttttetgaactgtt
taaagcatttgagggggattcaatgaatatttatgacgatteccgecagtattggacgctatccagtctaaacattttactattaccccctetgge
aaaacttcttttgcaaaagectetegetattttggtttttategtegtetggtaaacgagggttatgatagtgttgetettactatgectegtaatte
cttttggegttatgtatctgecattagttgaatgtggtattectaaatctcaactgatgaatetttetacctgtaataatgttgttecgttagttegtttt
attaacgtagatttttetteccaacgtectgactggtataatgagccagttcttaaaatecgcataaggtaattcacaatgattaaagttgaaatt
aaaccatctcaagcccaatttactactegttetggtgtttetegtcagggecaagecttattecactgaatgagecagetttgttacgttgatttggy

taatgaatatccggttettgtcaagattactettgatgaaggtcagecagectatgegectggtetgtacacegtteatetgtectetttcaaag
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TABLE 7-continued

Sequence of MI3LuxABE2 (SEQ ID NO: 1). Sequences encoding luciferase
subunits are shown in underline.

ttggtcagtteggtteccttatgattgacegtetgegectegtteeggectaagtaacatggagecaggtegeggatttegacacaatttatcag

gegatgatacaaatctcegttgtactttgtttegegettggtataategetgggggtcaaagatgagtgttttagtgtattetttegectetttegt

tttaggttggtgecttegtagtggecattacgtattttaccegtttaatggaaacttectcatgaaaaagtetttagtectcaaagectetgtagee

gttgctaccctegttecgatgetgtetttegetgetgagggtgacgateccgcaaaageggectttaacteectgecaagectcagegaceg

aatatatcggttatgegtgggegatggttgttgtecattgteggegecaactateggtatcaagetgtttaagaaattcacctegaaagcaaget

gataaaccgatacaattaaaggctccttttggagectttttttttggagattttcaacgtgaaaaaattattattegecaattectttagttgttecttt

ctattctcactecgetgaaactgttgaaagttgtttagcaaaaccecatacagaaaattcatttactaacgtetggaaagacgacaaaacttt

agatcgttacgctaactatgagggttgtetgtggaatgectacaggegttgtagtttgtactggtgacgaaactcagtgttacggtacatgggt

tcctattgggettgetateectgaaaatgagggtggtggetetgagggtggeggttetgagggtggeggttetgagggtggeggtactaa

acctecctgagtacggtgatacacctattecgggetatacttatatcaacectetegacggecacttatecgectggtactgagcaaaaceee

gctaatcctaatccttetettgaggagtetcagectettaatacttteatgtttecagaataataggttecgaaataggecagggggeattaactgt

ttatacgggcactgttactcaaggcactgacccegttaaaacttattaccagtacactectgtatcatcaaaagecatgtatgacgettacty

gaacggtaaattcagagactgcegcetttecattetggetttaatgaagatecattegtttgtgaatatcaaggecaategtetgacetgectea

acctectgteaatgetggeggeggetetggtggtggttetggtggeggetetgagggtggtggetetgagggtggeggttetgagggty

geggetetgagggaggeggtteeggtggtggetetggttecggtgattttgattatgaaaagatggcaaacgcetaataagggggcetatga

ccgaaaatgccgatgaaaacgegctacagtetgacgctaaaggcaaacttgattetgtegetactgattacggtgetgetategatggttte

attggtgacgttteceggecttgetaatggtaatggtgetactggtgattttgetggetctaatteccaaatggetcaagteggtgacggtgata

attcacctttaatgaataatttccegtcaatatttaccttecctecctcaateggttgaatgtegeecttttgtetttagegetggtaaaccatatga

attttctattgattgtgacaaaataaacttattecegtggtgtetttgegtttettttatatgttgecacctttatgtatgtattttectacgtttgetaacat

actgcgtaataaggagtcttaatcatgecagttettttgggtatteegttattattgegtttecteggtttecttetggtaactttgtteggetatet

gettacttttcettaaaaagggctteggtaagatagetattgetattteattgtttettgetettattattgggettaactcaattettgtgggttatete

tctgatattagegetcaattacectetgactttgttcagggtgttcagttaatteteccgtetaatgegettecctgtttttatgttattetetetgta

aaggctgctattttcatttttgacgttaaacaaaaaategtttettatttggattgggataaataatatggetgtttattttgtaactggcaaattag

getetggaaagacgctegttagegttggtaagattecaggataaaattgtagetgggtgcaaaatagcaactaatettgatttaaggettcaa

aaccteccgcaagtegggaggttegetaaaacgectegegttettagaataceggataagecttetatatetgatttgettgetattgggeyg

cggtaatgattectacgatgaaaataaaaacggettgettgttetegatgagtgeggtacttggtttaatacecegttettggaatgataagga

aagacagccgattattgattggtttctacatgetegtaaattaggatgggatattatttttettgttcaggacttatetattgttgataaacaggeyg

cgttctgecattagetgaacatgttgtttattgtegtegtetggacagaattactttaccttttgteggtactttatattetettattactggetegaaa

atgcctectgectaaattacatgttggegttgttaaatatggegattetcaattaageectactgttgagegttggetttatactggtaagaatttyg

tataacgcatatgatactaaacaggctttttetagtaattatgattceggtgtttattettatttaacgecttatttatcacacggteggtatttcaaa

ccattaaatttaggtcagaagatgaaattaactaaaatatatttgaaaaagttttetegegttetttgtettgegattggatttgeatcageattta

catatagttatataacccaacctaagecggaggttaaaaaggtagtcetetcagacctatgattttgataaattcactattgactettetecagegt

cttaatctaagctategetatgttttcaaggattectaagggaaaattaattaatagegacgatttacagaagcaaggttattcactcacatatat

tgatttatgtactgtttccattaaaaaaggtaattcaaatgaaattgttaaatgtaattaattttgttttettgatgtttgtttecatcatettettttgete

aggtaattgaaatgaataattcgectetgegegattttgtaacttggtattcaaagcaatcaggcgaateegttattgttteteccgatgtaaaa

ggtactgttactgtatattcatctgacgttaaacctgaaaatctacgcaatttetttatttetgttttacgtgetaataattttgatatggttggttea

attccttecataattcagaagtataatccaaacaatcaggattatattgatgaattgecatcatcetgataatcaggaatatgatgataattecge

tcecttetggtggtttetttgttecgeaaaatgataatgttactcaaacttttaaaattaataacgttegggcaaaggatttaatacgagttgtega

attgtttgtaaagtctaatacttctaaatcctcaaatgtattatctattgacggetctaatctattagttgttagtgcacctaaagatattttagataa
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TABLE 7-continued

Sequence of MI3LuxABE2 (SEQ ID NO: 1). Sequences encoding luciferase
subunits are shown in underline.

ccttectcaattectttetactgttgatttgecaactgaccagatattgattgagggtttgatatttgaggttcagcaaggtgatgetttagattttt

catttgctgetggetetecagegtggeactgttgecaggeggtgttaatactgaccgectcacctetgttttatettetgetggtggttegtteggt

atttttaatggcgatgttttagggctatcagttegegeattaaagactaatagccattcaaaaatattgtetgtgecacgtattettacgetttea

ggtcagaagggttctatctetgttggecagaatgteccttttattactggtegtgtgactggtgaatetgecaatgtaaataatccatttcagac

gattgagcgtcaaaatgtaggtatttccatgagegtttttectgttgeaatggetggeggtaatattgttetggatattaccagcaaggecgat

agtttgagttcttectactcaggcaagtgatgttattactaatcaaagaagtattgctacaacggttaatttgegtgatggacagactettttacte

ggtggcectcactgattataaaaacacttctcaagattetggegtacegttectgtetaaaateectttaateggectectgtttagetecegete

tgattccaacgaggaaagcacgttatacgtgetegtcaaagecaaccatagtacgegecctgtageggegeattaagegeggegggtgt

ggtggttacgcgcagegtgacegetacacttgecagegeaectagegecegetectttegetttetteccttectttetegecacgttegeey

gettteceegtcaagetctaaategggggetecctttagggttecgatttagtgetttacggeacctegaceccaaaaaacttgatttgggtyg

atggttcacgtagtgggecategecctgatagacggtttttegecctttgacgttggagteccacgttetttaatagtggactettgttecaaac

tggaacaacactcaaccctatctegggetattettttgatttataagggattttgecgattteggaaccaccatcaaacaggattttegectge

tggggcaaaccagcegtggaccgettgetgecaactetetecagggecaggeggtgaagggcaatcagetgttgecegtetegetggtgaa

aagaaaaaccaccctggegeccaatacgecaaacegecteteccegegegttggecgatteattaatgecagetggeacgacaggtttece

gactggaaagcgggcagtgagegcaacgcaattaatgtgagttagetcacteattaggecaceccaggetttacactttatgettecggete

gtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattcactagtgattatggtaaagcea

agatgaagttatcacattgttatcaaatattcgtagtaatcgatgcaagatatattctttgttaggaagttegecatgacttgagtgaaaatttagt

ggtcctgegecaatttttatcaateggttacgaaagecgectategegatggataatgatcatetggatattgatgttgatattactgaacegtea

tttgaacatttaactattgcegacagtcaatgaacgecgaatgagaattgagattgaaaatcaagcaatttcetetgtettaaaatctattgagata

ttctatcactcaaatagcaatataaggactctcetatgaaatttggaaactttttgettacataccaacctecccaattttetcaaacagaggtaat

daaacgtttggttaaattaggtegeatctetgaggagtgtggttttgatacegtatggttactggageatecatttecacggagtttggtttgetty

dtaacccttatgtegetgetgecatatttacttggegegactaaaaaattgaatgtaggaactgecgcetattgttetteccacagececatecagt

acgccaacttgaagatgtgaatttattggatcaaatgtcaaaaggacgattteggtttggtatttgecgagggcetttacaacaaggacttteg

cgtatteggecacagatatgaataacagtegegecttageggaatgetggtacgggetgataaagaatggcatgacagagggatatatgg

aagctgataatgaacatatcaagttcecataaggtaaaagtaaacceegeggegtatagecagaggtggegeaceggtttatgtggtggety

aatcagcttegacgactgagtgggctgetcaatttggectacegatgatattaagttggattataaatactaacgaaaagaaagcacaactt

dagctttataatgaagtggetcaagaatatgggcacgatattcataatategaccattgcttatcatatataacatetgtagatcatgactcaat

taaagcgaaagagatttgceggaaatttetggggeattggtatgattettatgtgaatgetacgactatttttgatgattcagaccaaacaag

aggttatgatttcaataaagggcagtggegtgactttgtattaaaaggacataaagatactaategecgtattgattacagttacgaaatcaa

tecegtgggaacgeegecaggaatgtattgacataattcaaaaagacattgatgctacaggaatatcaaatatttgttgtggatttgaageta

atggaacagtagacgaaattattgcttecatgaagetcettecagtetgatgteatgecatttettaaagaaaaacaacgttegetattatattag

ctaaggagaaagaaatgaaatttggattgttcttecttaacttcatcaattcaacaactgttcaagaacaaagtatagttegeatgcaggaaa

taacggagtatgttgataagttgaattttgaacagattttagtgtatgaaaatcatttttcagataatggtgttgteggegetectetgactgttte

tggttttetgecteggtttaacagagaaaattaaaattggttcattaaatcacatcattacaactcatcatectgtegecatageggaggaaget

tgcttattggatcagttaagtgaagggagatttattttagggtttagtgattgegaaaaaaaagatgaaatgecatttttttaategeceggttga

atatcaacagcaactatttgaagagtgttatgaaatcattaacgatgctttaacaacaggctattgtaatecagataacgatttttatagettee

ctaaaatatctgtaaatccccatgcttatacgecaggeggaccteggaaatatgtaacagcaaccagtcatcatattgttgagtgggegge

caaaaaaggtattcctetcatctttaagtgggatgattcectaatgatgttagatatgaatatgetgaaagatataaageegttgeggataaatat

dacgttgacctatcagagatagaccatcagttaatgatattagttaactataacgaagatagtaataaagctaaacaagagacgegtgeatt
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TABLE 7-continued

Sequence of MI3LuxABE2 (SEQ ID NO: 1). Sequences encoding luciferase
subunits are shown in underline.

tattagtgattatgttettgaaatgcaccctaatgaaaatttegaaaataaacttgaagaaataattgcagaaaacgctgteggaaattatacg

dagtgtataactgeggctaagttggecaattgaaaagtgtggtgegaaaagtgtattgetgtectttgaaccaatgaatgatttgatgageca

aaaaaatgtaatcaatattgttgatgataatattaagaagtaccacatggaatatacctaatagatttcgagttgcagegaggeggcaagty

aacgaatccccaggagcatagataactatgtgactggggtgagtgaaagcagecaacaaagcagcagettgaaagatgaagggtata

aaagagtatgacagcagtgctgecatactttetaatattatettgaggagtaaaacaggtatgacttcatatgttgataaacaagaaattaca

dcaagctcagaaattgatgatttgattttttegagegatecattagtgtggtettacgacgagecaggaaaaaatcagaaagaaacttgtgett

gatgcatttegtaatcattataaacattgtegagaatategtcactactgtcaggcacacaaagtagatgacaatattacggaaattgatgac

atacctgtattcccaacateggtttttaagtttactegettattaacttetcaggaaaacgagattgaaagttggtttaccagtageggeacga

atggtttaaaaagtcaggtggegegtgacagattaagtattgagagactettaggetetgtgagttatggecatgaaatatgttggtagttggt

ttgatcatcaaatagaattagtcaatttgggaccagatagatttaatgctcataatatttggtttaaatatgttatgagtttggtggaattgttatat

cctacgacatttacegtaacagaagaacgaatagattttgttaaaacattgaatagtettgaacgaataaaaaatcaagggaaagatetttgt

cttattggttegecatactttatttatttactetgecattatatgaaagataaaaaaatetcattttetggagataaaagectttatatecataaceqy

aggeggctggaaaagttacgaaaaagaatectcetgaaacgtgatgatttcaatcatettttatttgatactttcaatetcagtgatattagtcaga

tecegagatatatttaatcaagttgaactcaacacttgtttetttgaggatgaaatgcagegtaaacatgttecgeegtgggtatatgegegag

cgcttgatectgaaacgttgaaacctgtacctgatggaacgeeggggttgatgagttatatggatgegtcagecaaccagttatecageattt

attgttaccgatgatgtecgggataattagcagagaatatggtaagtatceeggegtgetegttgaaattttacgtegegtcaatacgaggac

gecagaaagggtgtgctttaagcttaaaccaagcatttaatagttgacataategaattecegggagagetegatategecatgeggtacctet

agaagaagcttgggatcegtegacctgeagecaattcactggecgtegttttacaacgtegtgactgggaaaacectggegttacccaact
taatcgecttgecagcacateccectttegecagetggegtaatagegaagaggecegeaccgategeectteccaacagttgegeagee
tgaatggcgaatggegetttgectggttteeggecaccagaageggtgecggaaagetggetggagtgegatettectgaggecgatac
ggtcegtegtecectcaaactggcagatgcacggttacgatgegeccatetacaccaacgtaacctateccattacggtcaateegeegttt
gttcccacggagaatcecgacgggttgttactegetcacatttaatgttgatgaaagetggetacaggaaggecagacgegaattatttttga
tggcegttectattggttaaaaaatgagetgatttaacaaaaatttaacgegaattttaacaaaatattaacgtttacaatttaaatatttgettata
caatcttectgtttttggggettttetgattatcaaccggggtacatatgattgacatgetagttttacgattacegttecategattetettgtttget
ccagactctcaggcaatgacctgatagectttgtagatctetcaaaaatagetacectcecteeggeattaatttatcagetagaacggttgaat
atcatattgatggtgatttgactgtctecggectttetecacecttttgaatetttacctacacattactcaggcattgecatttaaaatatatgaggyg
ttctaaaaatttttateccttgegttgaaataaaggcttetecegecaaaagtattacagggtcataatgtttttggtacaaccgatttagetttatge

tctgaggetttattgettaattttgetaattetttgecttgectgtatgatttattggatgtt

TABLE 8

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

tctcacagtgtacggacctaaagtteccccatagggggtacctaaageccagecaatcacctaaagtcaacctteggttgaccttgaggy
ttcectaagggttggggatgacecttgggtttgtetttgggtgttaccttgagtgtetetetgtgtecctatetgttacagtetectaaagtatect
cctaaagtcacctectaacgtecatectaaagecaacacctaaagectacacctaaagacceatcaagtcaacgectatcettaaagtttaa
acataaagaccagacctaaagaccagacctaaagacactacataaagaccagacctaaagacgecttgttgttagecataaagtgataa
cctttaatcattgtetttattaatacaactcactataaggagagacaacttaaagagacttaaaagattaatttaaaatttatcaaaaagagtatt
gacttaaagtctaacctataggatacttacagccatcgagagggacacggegaatagecateccaategacaceggggtcaaceggat

aagtagacagcctgataagtegecacgacagaaagaaattgaccgegetaaggeccgtaaagaacgtcacgaggggegettagagge
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

acgcagattcaaacgtegecaaccgcaaggcacgtaaagcacacaaagcetaagegegaaagaatgettgetgegtggegatgggetga

acgtcaagaacggcgtaaccatgaggtagetgtagatgtactaggaagaaccaataacgcetatgetetgggtcaacatgttetetgggga

ctttaaggcgcttgaggaacgaategegetgeactggegtaatgetgaceggatggetategetaatggtettacgetcaacattgataag

caacttgacgcaatgttaatgggctgatagtettatettacaggtcatetgegggtggectgaataggtacgatttactaactggaagagge

actaaatgaacacgattaacatcgctaagaacgacttcetetgacatecgaactggetgetatecegttcaacactetggetgaccattacggt

gagcegtttagetegegaacagttggeccttgageatgagtecttacgagatgggtgaageacgettecgecaagatgtttgagegtcaactta

aagctggtgaggttgeggataacgetgecgecaagectetecatcactacectactecctaagatgattgecacgecatcaacgactggtttga

ggaagtgaaagctaagcgceggcaagegeccgacagecttecagttectgeaagaaatcaagecggaageegtagegtacatcacceat

taagaccactctggettgectaaccagtgetgacaatacaacegttcaggetgtagcaagegcaatcggtegggecattgaggacgagyg

ctegetteggtegtatecegtgaccttgaagetaageacttcaagaaaaacgttgaggaacaactcaacaagegegtagggeacgtetac

aagaaagcatttatgcaagttgtcegaggetgacatgetcetcectaagggtetacteggtggegaggegtggtettegtggeataaggaagac

tctattcatgtaggagtacgectgeategagatgetecattgagtcaaceggaatggttagettacacegecaaaatgetggegtagtaggte

aagactctgagactatcgaactegecacctgaatacgetgaggetategecaaccegtgeaggtgegetggetggeatetetecgatgttee

aaccttgegtagttectectaagecgtggactggeattactggtggtggetattgggetaacggtegtegtectetggegetggtgegtact

cacagtaagaaagcactgatgegctacgaagacgtttacatgectgaggtgtacaaagcgattaacattgegcaaaacaccgcatggaa

aatcaacaagaaagtcctageggtegecaacgtaatcaccaagtggaageattgtecggtegaggacatecectgegattgagegtgaa

gaactcccgatgaaaccggaagacatcgacatgaatectgaggetetcacegegtggaaacgtgetgecgetgetgtgtacegecaagyg

acaaggctcgcaagtetegecgtatcagecttgagttecatgettgagcaagecaataagtttgetaaccataaggecatetggtteccttac

aacatggactggcgeggtegtgtttacgetgtgtcaatgttcaaccegecaaggtaacgatatgaccaaaggactgettacgetggegaaa

ggtaaaccaatcggtaaggaaggttactactggcetgaaaatcecacggtgeaaactgtgegggtgtegataaggttecgttecctgageg

catcaagttcattgaggaaaaccacgagaacatcatggettgegetaagtetecactggagaacacttggtgggetgagcaagattetee

gttetgettecttgegttetgetttgagtacgetggggtacageaccacggectgagetataactgeteecttecgetggegtttgacgggte

ttgctetggecatccageacttetecgegatgetecgagatgaggtaggtggtegegeggttaacttgettectagtgaaaccegttecaggac

atctacgggattgttgctaagaaagtcaacgagattctacaagcagacgcaatcaatgggaccgataacgaagtagttacegtgaccgat

gagaacactggtgaaatctctgagaaagtcaagetgggcactaaggecactggetggtcaatggetggettacggtgttactegeagtgty

actaagcgttcagtcatgacgetggettacgggtecaaagagtteggetteegtcaacaagtgetggaagataccattcagecagetatty

attccggcaagggtctgatgttecactcagecgaatcaggetgetggatacatggetaagetgatttgggaatetgtgagegtgacggtggt

agctgeggttgaagcaatgaactggettaagtetgetgetaagetgetggetgetgaggt caaagataagaagactggagagattetteg

caagcgttgegetgtgeattgggtaactectgatggtttecctgtgtggecaggaatacaagaagectattcagacgegettgaacctgaty

ttccteggteagttecegettacagectaccattaacaccaacaaagatagegagattgatgecacacaaacaggagtetggtategetecta

actttgtacacagccaagacggtagecaccttegtaagactgtagtgtgggcacacgagaagtacggaatcgaatettttgeactgattea

cgactectteggtaccattecggetgacgetgegaacctgttcaaagecagtgegegaaactatggttgacacatatgagtettgtgatgta

ctggctgatttetacgaccagttegetgaccagttgecacgagtetcaattggacaaaatgecageactteecggetaaaggtaacttgaace

tcegtgacatcttagagteggacttegegttegegtaacgecaaatcaatacgactcactatagagggacaaactcaaggtcattegeaa

gagtggcctttatgattgaccttettecggttaatacgactecactataggagaaccttaaggtttaactttaagacecttaagtgttaattagag

atttaaattaaagaattactaagagaggactttaagtatgcgtaacttcgaaaagatgaccaaacgttctaaccgtaatgetegtgacttega

ggcaaccaaaggtcgcaagttgaataagactaagegtgaccgetetecacaagegtagetgggagggtcagtaagatgggacgtttatat

agtggtaatctggcagecattcaaggcagcaacaaacaagetgttecagttagacttageggtcatttatgatgactggtatgatgectatac

aagaaaagattgcatacggttacgtattgaggacaggagtggaaacctgattgatactagcaccttcetaccaccacgacgaggacgttet
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

gttcaatatgtgtactgattggttgaaccatatgtatgaccagttgaaggactggaagtaatacgactcagtatagggacaatgcttaaggt
cgctetetaggagtggecttagtcatttaaccaataggagataaacattatgatgaacattaagactaaccegtttaaageegtgtetttegta
gagtctgccattaagaaggctetggataacgetgggtatettategetgaaatcaagtacgatggtgtacgegggaacatectgegtagac
aatactgctaacagttactggetetetegtgtatctaaaacgattecggeactggageacttaaacgggtttgatgttegetggaagegteta
ctgaacgatgaccgttgettetacaaagatggetttatgettgatggggaactecatggtecaagggegtagactttaacacagggteeggece
tactgcegtaccaaatggactgacacgaagaaccaagagttccatgaagagttattegttgaaccaatecgtaagaaagataaagtteccett
taagctgcacactggacaccttcacataaaactgtacgctatectecegetgeacategtggagtetggagaagactgtgatgtecatgacy
ttgctcatgcaggaacacgttaagaacatgetgectetgetacaggaatacttecctgaaatcgaatggcaageggetgaatettacgag
gtctacgatatggtagaactacagcaactgtacgagcagaagcegagcagaaggecatgagggteteattgtgaaagacecegatgtgtat
ctataagcgceggtaagaaatctggetggtggaaaatgaaacctgagaacgaagetgacggtatcattcagggtetggtatggggtacaa
aaggtctggctaatgaaggtaaagtgattggttttgaggtgettettgagagtggtegtttagttaacgecacgaatatetetegegecttaat
ggatgagttcactgagacagtaaaagaggccaccctaagtcaatggggattetttageccatacggtattggegacaacgatgettgtact
attaacccttacgatggetgggegtgtcaaattagetacatggaggaaacacctgatggetetttgeggecacccategttegtaatgtteeyg
tggcaccgaggacaaccctcaagagaaaatgtaatcacactggetcaccttegggtgggectttetgegtttataaggagacactttatgtt
taagaaggttggtaaattecttgeggetttggecagetatectgacgettgegtatattettgeggtatacectcaagtagcactagtagtagtt
ggcgcttgttacttageggcagtgtgtgettgegtgtggagtatagttaactggtaatacgactcactaaaggaggtacacaccatgatgta
cttaatgccattactcategtecattgtaggatgecttgegetecactgtagegatgatgatatgecagatggtcacgettaatacgactecact
aaaggagacactatatgtttcgacttcattacaacaaaagegttaagaatttcacggttegecgtgetgacegttcaategtatgtgegage
gagcgecgagcetaagatacctettattggtaacacagttectttggeacegagegtecacatecattatcaceegtggtgactttgagaaag
caatagacaagaaacgtccggttettagtgtggeagtgacecegettecegttegtecgtetgttactcaaacgaatcaaggaggtgttety
atgggactgttagatggtgaagectgggaaaaagaaaacccgecagtacaagcaactgggtgtatagettgettagagaaagatgace
gttatccacacacctgtaacaaaggagctaacgatatgaccgaacgtgaacaagagatgatcattaagttgatagacaataatgaaggte
geccagatgatttgaatggetgeggtattetetgetecaatgteccttgecacctetgececcgecaaataacgatcaaaagataaccttaggt
gaaatccgagegatggacccacgtaaaccacatcetgaataaacctgaggtaactectacagatgaccagecttecgetgagacaatcega
aggtgtcactaagcctteccactacatgetgtttgacgacattgaggctategaagtgattgetegttcaatgacegttgageagttecaagy
gatactgcttceggtaacatcttaaagtacagactacgtgetggtaagaagtcagagttagegtacttagagaaagacctagegaaageag
acttctataaagaactctttgagaaacataaggataaatgttatgcataacttcaagtcaaccecacctgecgacagectatetgatgactte
acatcttgctcagagtggtgecgaaagatgtgggaagagacattegacgatgegtacatcaagetgtatgaactttggaaatcgagaggt
caatgactatgtcaaacgtaaatacaggttcacttagtgtggacaataagaagttttgggctaccgtagagtecteggagecattecttegag
gttccaatctacgetgagaccctagacgaagetetggagttagecgaatggeaatacgttecggetggetttgaggttactegtgtgegte
cttgtgtagcaccgaagtaatacgactcactattagggaagactcectetgagaaaccaaacgaaacctaaaggagattaacattatgget
aagaagattttcacctetgegetgggtacegetgaaccttacgettacategecaagecggactacggcaacgaagagegtggetttygyg
gaaccctegtggtgtetataaagttgacctgactatteccaacaaagaceecgegetgecagegtatggtegatgaaategtgaagtgtea
cgaagaggcttatgetgetgecgttgaggaatacgaagctaatccacetgetgtagetegtggtaagaaaccgetgaaacegtatgagyg
gtgacatgccegttettegataacggtgacggtacgactacctttaagttcaaatgetacgegtetttecaagacaagaagaccaaagagac
caagcacatcaatctggttgtggttgactcaaaaggtaagaagatggaagacgttecgattateggtggtggetctaagetgaaagttaaa
tattctctggttecatacaagtggaacactgetgtaggtgegagegttaagetgcaactggaatcecegtgatgetggtegaactggetacett
tggtggcggtgaagacgattgggetgacgaagttgaagagaacggcetatgttgectetggttetgecaaagegagcaaaccacgegac

gaagaaagctgggacgaagacgacgaagagtcecgaggaagcagacgaagacggagacttetaagtggaactgegggagaaaatee
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

ttgagcgaatcaaggtgacttectetgggtgttgggagtggecagggegetacgaacaataaagggtacgggcaggtgtggtgeageaa

taccggaaaggttgtctactgtecategegtaatgtctaatgetecgaaaggttctacegtectgecactectgtgataatecattatgttgtaac

cctgaacacctatccataggaactccaaaagagaactccactgacatggtaaataagggtegetcacacaaggggtataaacttteagac

gaagacgtaatggcaatcatggagtccagegagtccaatgtatecttagetegeacctatggtgteteccaacagactatttgtgatatacy

caaagggaggcgacatggcaggttacggegctaaaggaatccgaaaggttggagegtttegetetggectagaggacaaggtttcaaa

gecagttggaatcaaaaggtattaaattcgagtatgaagagtggaaagtgecttatgtaatteeggegagcaatcacacttacactecagac

ttcttacttccaaacggtatattegttgagacaaagggtetgtgggaaagegatgatagaaagaagcacttattaattagggagcagcace

ccgagctagacatecgtattgtettetcaagetcacgtactaagttatacaaaggttetecaacgtettatggagagttetgegaaaagcatyg

gtattaagttcgctgataaactgatacctgctgagtggataaaggaacccaagaaggaggtecectttgatagattaaaaaggaaaggag

gaaagaaataatggctcgtgtacagtttaaacaacgtgaatctactgacgcaatetttgttcactgeteggctaccaagecaagtcagaaty

ttggtgteegtgagattegecagtggecacaaagagecagggttggetegatgtgggataccactttatcatcaagegagacggtactgtygyg

aggcaggacgagatgagatggetgtaggetctcacgectaagggttacaaccacaactcetateggegtetgecttgttggtggtategacy

ataaaggtaagttcgacgctaactttacgecageccaaatgecaateccttegetcactgettgtcacactgetggetaagtacgaaggege

tggtcttegegeccatecatgaggtggegecgaaggettgeecttegttegacettaagegttggtgggagaagaacgaactggtcactte

tgaccgtggataatgatctattggaagtegttgegtggatttatagaactaggagggaattgcatggacaattegecacgattecgatagtgt

atttctttaccacattecttgtgacaactgtgggagtagtgatgggaactegetgttetetgacggacacacgttetgetacgtatgegagaa

gtggactgctggtaatgaagacactaaagagagggcttcaaaacggaaaccctcaggaggtaaaccaatgacttacaacgtgtggaac

ttcggggaatccaatggacgetactecgegttaactgegagaggaatctecaaggaaacctgtecagaaggetggetactggattgecaa

agtagacggtgtgatgtaccaagtggctgactategggaccagaacggcaacattgtgagtcagaaggttegagataaagataagaact

ttaagaccactggtagtcacaagagtgacgetctgttegggaagecacttgtggaatggtggtaagaagattgtegttacagaaggtgaaa

tcgacatgcttaccegtgatggaacttcaagactgtaagtatectgtagtgtegttgggtcacggtgectetgecgetaagaagacatgeget

gccaactacgaatactttgaccagttcgaacagattatcttaatgttegatatggacgaagecagggegcaaagcagtcegaagaggetgea

caggttctacctgetggtaaggtacgagtggecagttetteegtgtaaggatgcaaacgagtgtcacctaaatggtcacgacegtgaaate

atggagcaagtgtggaatgectggtecttggattectgatggtgtggtateggetetttegttacgtgaacgaatceegtgageacctategte

cgaggaatcagtaggtttacttttcagtggetgecactggtatcaacgataagaccttaggtgecegtggtggtgaagtcattatggtcactte

cggttecggtatgggtaagtcaacgttegtecgtcaacaagetctacaatggggcacagegatgggcaagaaggtaggettagegatyg

cttgaggagtcegttgaggagacegetgaggaccttataggtctacacaacegtgtcegactgagacaatcecgactcactaaagagaga

gattattgagaacggtaagttcgaccaatggttegatgaactgtteggcaacgatacgttecatetatatgactecattegecgaggetgaga

cggatagactgetegetaagetggectacatgegetecaggettgggetgtgacgtaatcattetagaccacatetcaategtegtateeget

tctggtgaatccgatgagegtaagatgattgacaacctgatgaccaagetcaaagggttegetaagtcaactggggtggtgetggtegta

atttgtcaccttaagaacccagacaaaggtaaagcacatgaggaaggtegeccegtttcetattactgacctacgtggttetggegeactac

gccaactatctgatactattattgeecttgagegtaatcagecaaggegatatgectaacecttgtectegttegtattetcaagtgecgetttact

ggtgatactggtatcgctggctacatggaatacaacaaggaaaccggatggettgaaccatcaagttactcaggggaagaagagtcaca

ctcagagtcaacagactggtccaacgacactgacttetgacaggattettgacagttgtttecatatgaagagattgttaagtcacgataatca

ataggagaaatcaatatgatcgtttectgacatcgaagetaacgecctettagagagegtcactaagttecactgeggggttatetacgacta

ctccaccgectgagtacgtaagetacegtecgagtgactteggtgegtatetggatgegetggaagecgaggttgecacgaggeggtettat

tgtgttccacaacggtcacaagtatgacgttectgeattgaccaaactggcaaagttgcaattgaacecgagagttecaccttectegtgag

aactgtattgacacccttgtgttgtcacgtttgattecattecaacctcaaggacaccgatatgggtettetgegttecggecaagttgecegga
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

aaacgctttgggteteacgetttggaggegtggggttategettaggegagatgaagggtgaatacaaagacgactttaagegtatgetty

aagagcagggtgaagaatacgttgacggaatggagtggtggaacttcaacgaagagatgatggactataacgttcaggacgttgtggta

actaaagctctecttgagaagetactetetgacaaacattactteectectgagattgactttacggacgtaggatacactacgttetggtea

gaatcccttgaggecgttgacattgaacategtgetgeatggetgetegetaaacaagagegcaacgggttecegtttgacacaaaagcea

atcgaagagttgtacgtagagttagetgetegecgetetgagttgetecgtaaattgacegaaacgtteggetegtggtatcagectaaag

gtggcactgagatgttctgecatecgegaacaggtaagecactacctaaatacectegeattaagacacctaaagttggtggtatetttaa

gaagcctaagaacaaggcacagcgagaaggcecegtgagecttgegaacttgataccegegagtacgttgetggtgetecttacaceeca

gttgaacatgttgtgtttaacccttegtetegtgaccacattcagaagaaactecaagaggetgggtgggtccegaccaagtacaccgata

agggtgctectgtggtggacgatgaggtactegaaggagtacgtgtagatgacectgagaagcaagecegetategacctcattaaaga

gtacttgatgattcagaagcgaatcggacagtctgetgagggagacaaagecatggettegttatgttgetgaggatggtaagatteatggt

tctgttaaccctaatggagecagttacgggtegtgegacecatgegtteccaaaccttgegcaaatteegggtgtacgttetecttatggaga

gecagtgtegegetgettttggegetgageaccatttggatgggataactggtaagecttgggttcaggetggeategacgeateeggtett

gagctacgctgettggetcacttecatggetegetttgataacggegagtacgetecacgagattettaacggegacatecacactaagaace

agatagctgctgaactacctacccegagataacgctaagacgttcatcetatgggttectetatggtgetggtgatgagaagattggacagatt

gttggtgctggtaaagagcegeggtaaggaactcaagaagaaattecttgagaacaccecegegattgeagecacteegegagtcetateca

acagacacttgtcgagtectetecaatgggtagetggtgagecaacaagtcaagtggaaacgeegetggattaaaggtetggatggtegta

aggtacacgttegtagtectcacgetgecttgaatacectactgecaatetgetggtgetetecatetgecaaactgtggattatcaagacegaa

gagatgctcgtagagaaaggcttgaagcatggetgggatggggactttgegtacatggeatgggtacatgatgaaatecaagtaggetyg

cegtaccgaagagattgetcaggtggtcattgagacegecacaagaagegatgegetgggttggagaccactggaacttecggtgtette

tggataccgaaggtaagatgggtectaattgggegatttgecactgatacaggaggctactcatgaacgaaagacacttaacaggtgety

cttectgaaatgctagtagectacaaatttaccaaagetgggtacactgtetattaccctatgetgactcagagtaaagaggacttggttgtat

gtaaggatggtaaatttagtaaggttcaggttaaaacagccacaacggttcaaaccaacacaggagatgecaagcaggttaggetaggt

ggatgcggtaggtccgaatataaggatggagactttgacattettgeggttgtggttgacgaagatgtgettattttcacatgggacgaagt

aaaaggtaagacatcca cggcaagagaaacaaaggcataaaactataggagaaattattatggctatgacaaagaaatttaaa
ggtaag t tgtgtgtegg gag ggcat tataggag ttattatggctatg g tte

gtgtccttegacgttaccgcaaagatgtegtetgacgtteaggeaatettagagaaagatatgetgeatetatgtaagecaggteggetcag

gtgcgattgtccccaatggtaaacagaaggaaatgattgtcecagttectgacacacggtatggaaggattgatgacattegtagtacgtac

atcatttegtgaggccattaaggacatgcacgaagagtatgcagataaggactetttcaaacaatetectgcaacagtacgggaggtgtte

tgatgtctgactacctgaaagtgetgcaagcaatcaaaagttgecctaagactttecagtccaactatgtacggaacaatgegagectegt

agcggaggecgettecegtggtecacatetegtgectgactactagtggacgtaacggtggegettgggaaatcactgetteeggtacteg

ctttectgaaacgaatgggaggatgtgtetaatgtetegtgacettgtgactattecacgegatgtgtggaacgatatacagggetacatega

ctctetggaacgtgagaacgatagecttaagaatcaactaatggaagetgacgaatacgtageggaactagaggagaaacttaatggea

cttettgaccttaaacaattectatgagttacgtgaaggetgegacgacaagggtatecttgtgatggacggegactggetggtettecaage

tatgagtgctgetgagtttgatgectettgggaggaagagatttggecacegatgetgtgaccacgetaaggecegtcagattettgaggat

tccattaagtcctacgagaccegtaagaaggettgggeaggtgetecaattgtecttgegttcacegatagtgttaactggegtaaagaac

tggttgacccgaactataaggctaaccgtaaggecgtgaagaaacectgtagggtactttgagttecttgatgetetetttgagegegaaga

gttctattgcatcegtgagectatgettgagggtgatgacgttatgggagttattgettecaateegtetgectteggtgetegtaaggetgta

atcatctettgegataaggactttaagaccatcectaactgtgacttectgtggtgtaccactggtaacatectgactcagacegaagagte

cgctgactggtggcacctettecagaccatcaagggtgacatcactgatggttactcagggattgetggatggggtgatacegecgagyg

acttcttgaataaccegttcataaccgagectaaaacgtetgtgettaagtecggtaagaacaaaggecaagaggttactaaatgggttaa
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

acgcgaccctgagectecatgagacgetttgggactgeattaagtecattggegegaaggetggtatgaccgaagaggatattatcaage

agggccaaatggctcgaatectacggttcaacgagtacaactttattgacaaggagatttacctgtggagacegtagegtatattggtety

ggtctttgtgttecteggagtgtgectecatttegtggggectttgggacttagecagaataatcaagtegttacacgacactaagtgataaact

caa ccctaaa aatacgactcactata agata ccC acga a ac aaga aactctaaga aatc a a
ggtccctaaattaatacgactcactatagggagataggggectttacgattattactttaagatttaactctaagaggaatetttattatgtt

aacacctattaaccaattacttaagaaccctaacgatattccagatgtacctegtgcaaccgetgagtatctacaggttegattcaactatge

gtacctcgaagegtcetggtcatataggacttatgegtgctaatggttgtagtgaggeccacatettgggttteattcagggectacagtatge

ctctaacgtcattgacgagattgagttacgcaaggaacaactaagagatgatggggaggattgacactatgtgtttetcaccgaaaattaa

aactccgaagatggataccaatcagattegagecgttgagecagegectetgacccaagaagtgtcaagegtggagtteggtgggtett

ctgatgagacggataccgagggcaccegaagtgtetggacgcaaaggectcaaggtegaacgtgatgatteegtagegaagtcetaaag

ccagcggcaatggetecgetegtatgaaatettecateegtaagtecgeatttggaggtaagaagtgatgtetgagttcacatgtgtggag

gctaagagtegettecgtgeaatecggtggactgtggaacaccttgggttgectaaaggattegaaggacactttgtgggetacagectet

acgtagacgaagtgatggacatgtetggttgecgtgaagagtacattetggactectaccggaaaacatgtagegtacttegegtggtgeyg

taagctgtgacattcaccacaaaggagacattctggatgtaacgtecgttgtecattaatectgaggcagactcetaagggettacagegatte

ctagcgaaacgctttaagtaccttgeggaactecacgattgegattgggtgtetegttgtaagecatgaaggegagacaatgegtgtatactt

taaggaggtataagttatgggtaagaaagttaagaaggcegtgaagaaagtcaccaagtecgttaagaaagtegttaaggaaggggete

gtceggttaaacaggttgetggeggtetagetggtetggetggtggtactggtgaageacagatggtggaagtaccacaagetgecgea

cagattgttgacgtacctgagaaagaggtttecactgaggacgaagcacagacagaaageggacgcaagaaagcetegtgetggeggt

aagaaatccttgagtgtagecegtagetecggtggeggtatcaacatttaatcaggaggttategtggaagactgcattgaatggacegy

aggtgtcaactctaagggttatggtegtaagtgggttaatggtaaacttgtgactecacataggcacatctatgaggagacatatggteca

gttccaacaggaattgtggtgatgcatatetgegataaccectaggtgetataacataaagcaccttacgettggaactccaaaggataatte

cgaggacatggttaccaaaggtagacaggctaaaggagaggaactaagcaagaaacttacagagtcagacgttetegetatacgetett

caaccttaagccaccgetecttaggagaactgtatggagtcagtcaatcaaccataacgegaatactacagegtaagacatggagacac

atttaatggctgagaaacgaacaggacttgeggaggatggegcaaagtetgtetatgagegtttaaagaacgacegtgetecctatgaga

cacgcgctcagaattgegetcaatataccateccatcattgttecctaaggactecgataacgectctacagattatcaaactecgtggeaa

geegtgggegetegtggtetgaacaatetagectctaageteatgetggetetattecctatgeagacttggatgegacttactatatetgaa

tatgaagcaaagcagttactgagcgaccccgatggactegetaaggtegatgagggectetegatggtagagegtatcatcatgaacta

cattgagtctaacagttaccgegtgactetetttgaggetctcaaacagttagtegtagetggtaacgtectgetgtacctaceggaacegy

aagggtcaaactataatcccatgaagetgtacegattgtettettatgtggtecaacgagacgeatteggcaacgttetgeaaatggtgact

cgtgaccagatagettttggtgeteteectgaggacateegtaaggetgtagaaggtcaaggtggtgagaagaaagetgatgagacaat

cgacgtgtacactcacatctatectggatgaggactcaggtgaatacctecgatacgaagaggtegagggtatggaagtcecaaggetecg

atgggacttatcctaaagaggcttgeccatacateccgatteggatggtcagactagatggtgaatectacggtegttegtacattgagga

atacttaggtgacttacggtcccttgaaaatcteccaagaggetategtcaagatgtecatgattagetetaaggttateggettagtgaatect

getggtatcacccagecacgecgactgaccaaagetcagactggtgacttegttactggtegtecagaagacatetegttectecaacty

gagaagcaagcagactttactgtagctaaagecgtaagtgacgetategaggetegectttegtttgectttatgttgaactetgeggttea

gegtacaggtgaacgtgtgacegecgaagagatteggtatgtagettetgaacttgaagatactttaggtggtgtetactetatectttetea

agaattacaattgcctetggtacgagtgetcettgaagcaactacaagccacgcaacagattectgagttacctaaggaagecgtagagee

aaccattagtacaggtctggaagcaattggtegaggacaagaccttgataagetggageggtgtgtcactgegtgggetgeactggeac

ctatgegggacgaccctgatattaaccttgegatgattaagttacgtattgecaacgetateggtattgacacttetggtattetactecacega

agaacagaagcaacagaagatggcccaacagtctatgcaaatgggtatggataatggtgetgetgegetggetcaaggtatggetgea
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

caagctacagcttcacctgaggetatggetgetgecgetgattecgtaggtttacagecgggaatttaatacgactcactatagggagace

tcatctttgaaatgagegatgacaagaggttggagtecteggtettectgtagttcaactttaaggagacaataataatggetgaatctaatyg

cagacgtatatgcatcttttggegtgaacteegetgtgatgtetggtggttecgttgaggaacatgagcagaacatgetggetettgatgtty

ctgccegtgatggegatgatgeaategagttagegt cagacgaagtggaaacagaacgtgacctgtatgacaactetgaccegtteggt

caagaggatgacgaaggccgeattecaggttegtateggtgatggetetgagecgaccgatgtggacactggagaagaaggegttgag

ggcaccgaaggttcecgaagagtttaccecactgggegagactecagaagaactggtagetgectetgagcaacttggtgagcacgaag

agggcttccaagagatgattaacattgetgetgagegtggeatgagtgtegagaccattgaggetatecagegtgagtacgaggagaac

gaagagttgtcegecgagtectacgcetaagetggetgaaattggetacacgaaggettteattgactegtatateegtggtcaagaagete

tggtggagcagtacgtaaacagtgtcattgagtacgetggtggtegtgaacgttttgatgcactgtataaccaccttgagacgcacaacce

tgaggctgcacagtcegetggataatgegttgaccaategtgacttagegacegttaaggetatcatcaacttggetggtgagtetegeget

aaggcgtteggtegtaagecaactegtagtgtgactaategtgetattecggetaaacctcaggcetaccaagegtgaaggetttgeggac

cgtagcegagatgattaaagctatgagtgacecteggtategecacagatgecaactategtegtcaagtegaacagaaagtaategatteg

aacttctaactagatctcattatcatatggectagecatgactggtggacagcaaatgggtactaaccaaggtaaaggtgtagttgetgetgga

gataaactggcgttgttcttgaaggtatttggeggtgaagtectgactgegttegetegtacecteegtgaccacttetegecacatggtacgt

tccatctecageggtaaatecgetecagttecctgttetgggtegeactecaggecagegtatetggeteegggegagaacctegacgataaa

cgtaaggacatcaaacacaccgagaaggtaatcaccattgacggtcetectgacggetgacgttetgatttatgatattgaggacgegaty

aaccactacgacgttegetetgagtatacctetecagttgggtgaatetetggegatggetgeggatggtgeggttetggetgagattgeey

gtctgtgtaacgtggaaagcaaatataatgagaacatcgagggettaggtactgetacegtaattgagaccactcagaacaaggecgea

cttaccgaccaagttgegetgggtaaggagattattgeggetetgactaaggetegtgeggetetgaccaagaactatgtteeggetgety

accgtgtgttcectactgtgacccagatagetactetgegattetggeagecactgatgecgaacgeagcaaactacgetgetetgattgacee

tgagaagggttctateecgecaacgttatgggetttgaggttgtagaagttecgecaccetcacegetggtggtgetggtacegetegtgaggy

cactactggtcagaagcacgtcttecectgecaataaaggtgagggtaatgtcaaggttgetaaggacaacgttateggectgtteatgeac

cgctetgeggtaggtactgttaagetgegtgacttggetetggagegegetegecgtgcetaacttecaageggaccagattategetaagt

acgcaatgggccacggtggtettegeccagaagetgeaggagetgtegtattecagtecaggtgtgatgeteggggat et cgaggggyge

ccaggeggecgcactegacteggtaccecgatggataatgatcatetggatattgatgttgatattactgaacegtcatttgaacatttaact

attgcgacagtcaatgaacgccgaatgagaattgagattgaaaatcaagcaatttcetetgtettaaaatctattgagatattcetatcactcaaa

tagcaatataaggactctctatgaaatttggaaactttttgettacataccaacctecccaattttetcaaacagaggtaatgaaacgtttggtt

aaattaggtegcatctetgaggagtgtggttttgatacegtatggttactggagecatcatttecacggagtttggtttgettggtaaceettatgt

cgctgetgecatatttacttggegegactaaaaaattgaatgtaggaactgeegetattgttetteccacageccatecagtacgecaactty

aagatgtgaatttattggatcaaatgtcaaaaggacgattteggtttggtatttgecegagggetttacaacaaggactttegegtatteggea

cagatatgaataacagtcgegecttageggaatgctggtacgggetgataaagaatggecatgacagagggatatatggaagetgataat

daacatatcaagttccataaggtaaaagtaaaccccgeggegtatageagaggtggegeaceggtttatgtggtggetgaatcagetteyg

acgactgagtgggcetgetcaatttggectaccgatgatattaagttggattataaatactaacgaaaagaaagcacaacttgagetttataat

daagtggctcaagaatatgggcacgatattcataatatcgaccattgettatcatatataacatetgtagatcatgactcaattaaagegaaa

dagatttgceggaaatttetggggeattggtatgattettatgtgaatgetacgactatttttgatgattcagaccaaacaagaggttatgattt

caataaagggcagtggegtgactttgtattaaaaggacataaagatactaategecgtattgattacagttacgaaatcaatecegtggga

acgccgcaggaatgtattgacataattcaaaaagacattgatgctacaggaatatcaaatatttgttgtggatttgaagcetaatggaacagta

dacgaaattattgettccatgaagetettecagtetgatgtcatgecatttettaaagaaaaacaaacgttegetattatattagetaaggagaa
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

agaaatgaaatttggattgttecttcecttaacttcatcaattcaacaactgttcaagaacaaagtatagttegeatgcaggaaataacggagtat

dttgataagttgaattttgaacagattttagtgtatgaaaatcatttttcagataatggtgttgteggegetectetgactgtttetggttttetget

cggtttaacagagaaaattaaaattggttcattaaatcacatcattacaactcatcatectgtegecatageggaggaagettgettattggat

cagttaagtgaagggagatttattttagggtttagtgattgegaaaaaaaagatgaaatgcatttttttaategeceggttgaatatcaacage

aactatttgaagagtgttatgaaatcattaacgatgctttaacaacaggctattgtaatecagataacgatttttatagettecctaaaatatety

taaatccccatgettatacgecaggeggaccteggaaatatgtaacagcaaccagtcatecatattgttgagtgggeggecaaaaaaggta

ttectetcatctttaagtgggatgattectaatgatgttagatatgaatatgetgaaagatataaagecgttgeggataaatatgacgttgaceta

tcagagatagaccatcagttaatgatattagttaactataacgqaagatagtaataaagctaaacaagagacgegtgecatttattagtgattat

gttecttgaaatgecaccctaatgaaaatttcgaaaataaacttgaagaaataattgecagaaaacgcetgteggaaattatacggagtgtataact

deggctaagttggecaattgaaaagtgtggtgegaaaagtgtattgetgtectttgaaccaatgaatgatttgatgagecaaaaaaatgtaat

caatattgttgatgataatattaagaagtaccacatggaatatacctaatagatttcgagttgcagegaggeggcaagtgaacgaateeee

aggagcatagataactatgtgactggggtgagtgaaagcagccaacaaagcagcagcettgaaagatgaagggtataaaagagtatgac

agcagtgctgecatactttetaatattatettgaggagtaaaacaggtatgacttcatatgttgataaacaagaaattacagcaagctcagaa

attgatgatttgattttttegagegatecatetegaattegagetecgtegacaagettgeggecgecactegagtaactagttaaccecttyy

ggcctctaaacgggtettgaggggttttttgetgaaaggaggaactatatgegetcatacgatatgaacgttgagactgecgetgagttate
agctgtgaacgacattetggegtetateggtgaacctecggtatcaacgetggaaggtgacgctaacgcagatgcagegaacgetegy
cgtattctcaacaagattaaccgacagattcaatctegtggatggacgttcaacattgaggaaggcataacgetactacctgatgtttacte
caacctgattgtatacagtgacgactatttatcectaatgtctacttecggtcaatccatctacgttaaccgaggtggetatgtgtatgacega
acgagtcaatcagaccgetttgactetggtattactgtgaacattattegtetecgegactacgatgagatgectgagtgetteegttactyy
attgtcaccaaggctteccgteagttcaacaaccgattetttggggecaceggaagtagagggtgtactccaagaagaggaagatgagge
tagacgtctetgecatggagtatgagatggactacggtgggtacaatatgetggatggagatgegttcacttetggtetactgactegetaac
attaataaataaggaggctctaatggcactcattagccaatcaatcaagaacttgaagggtggtatcagecaacagectgacatecttegtt
atccagaccaagggtcacgecaagttaacggttggtetteggagaccgagggectecaaaagegtecacctettgttttettaaatacact
tggagacaacggtgcegttaggtcaagetecgtacateccacctgattaaccgagatgagcacgaacagtattacgetgtgttecactggtag
cggaatccgagtgttegacctttetggtaacgagaagecaagttaggtatectaacggttecaactacatcaagaccgcetaatecacgtaac
gacctgcgaatggttactgtagcagactatacgttcategttaacegtaacgttgttgecacagaagaacacaaagtetgtcaacttaccgaa
ttacaaccctaatcaagacggattgattaacgttegtggtggtcagtatggtagggaactaattgtacacattaacggtaaagacgttgega
agtataagataccagatggtagtcaacctgaacacgtaaacaatacggatgeccaatggttagetgaagagttageccaagcagatgege
actaacttgtctgattggactgtaaatgtagggcaagggttecatccatgtgaccgcacctagtggtcaacagattgactecttecacgactaa
agatggctacgcagaccagttgattaaccectgtgacccactacgetcagtegttetctaagetgecacctaatgetectaacggetacaty
gtgaaaatcgtaggggacgcectctaagtetgecgaccagtattacgtteggtatgacgetgageggaaagtttggactgagactttaggtt
ggaacactgaggaccaagttctatgggaaaccatgecacacgetettgtgegagecgetgacggtaatttegacttcaagtggettgagt
ggtctectaagtettgtggtgacgttgacaccaacecttggecttettttgttggttcaagtattaacgatgtgttettetteegtaacegettag
gattccttagtggggagaacatcatattgagtegtacagecaaatacttcaacttetacectgegtecattgegaaccttagtgatgacgac
cctatagacgtagetgtgagtaccaaccgaatagcaatecttaagtacgecgtteegttetecagaagagttactcatetggtecgatgaag
cacaattecgtectgactgectegggtactetcacatctaagteggttgagttgaacctaacgacccagtttgacgtacaggacegagega
gaccttttgggattgggegtaatgtetactttgetagteegaggtecagettecacgtecatecacaggtactacgetgtgecaggatgteagtt
ccgttaagaatgectgaggacattacatcacacgttectaactacatcectaatggtgtgtteagtatttgeggaagtggtacggaaaacttet

gttcggtactatctcacggggaccectagtaaaatcttcecatgtacaaattectgtacctgaacgaagagttaaggcaacagtegtggteteatt
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

gggactttggggaaaacgtacaggttctagettgtcagagtatcagetcagatatgtatgtgattettegecaatgagttcaatacgttectag
ctagaatctetttcactaagaacgccattgacttacagggagaacectategtgectttatggacatgaagattegatacacgattectagty
gaacatacaacgatgacacattcactacctctattcatattecaacaatttatggtgcaaacttegggaggggcaaaatcactgtattggag
cctgatggtaagataacegtgtttgageaacctacggetgggtggaatagegaceettggetgagactcageggtaacttggagggacy
catggtgtacattgggttcaacattaacttegtatatgagttctctaagttectcatcaagecagactgecgacgacgggtetacctecacgga
agacattgggcgcttacagttacgecgagegtgggttaactacgagaactetggtacgtttgacatttatgttgagaaccaategtctaact
ggaagtacacaatggctggtgeccgattaggetetaacactetgagggetgggagactgaacttagggaceggacaatategatteect
gtggttggtaacgccaagttcaacactgtatacatettgtcagatgagactaccectetgaacatecattgggtgtggetgggaaggtaacta
cttacggagaagttcceggtatttaattaaatattectecctgtggtggetegaaattaatacgactcactatagggagaacaatacgactacgg
gagggttttcttatgatgactataagacctactaaaagtacagactttgaggtattcactecggetcaccatgacattettgaagetaagget
getggtattgagecgagtttecctgatgettecgagtgtgteacgttgagectetatgggttecctetagetateggtggtaactgegggga
ccagtgctggttegttacgagegaccaagtgtggegacttagtggaaaggctaagegaaagttecgtaagttaatcatggagtategega
taagatgcttgagaagtatgatactctttggaattacgtatgggtaggcaatacgtceccacattegtttectcaagactateggtgeggtatte
catgaagagtacacacgagatggtcaatttcagttatttacaatcacgaaaggaggataaccatatgtgttgggcagecgcaatacctate
getatatctggegetcaggetatcagtggtcagaacgetcaggecaaaatgattgeegetcagacegetgetggtegtegtcaagetaty
gaaatcatgaggcagacgaacatccagaatgctgacctategttgeaagetegaagtaaacttgaggaagegtecgeegagttgacete
acagaacatgcagaaggtccaagetattgggtcetatecgageggetateggagagagtatgettgaaggttectcaatggacegeattaa
gegagtcacagaaggacagttcattegggaagecaatatggtaactgagaactategecgtgactaccaagecaatettegecacageaac
ttggtggtactcaaagtgctgcaagtcagattgacgaaatctataagagegaacagaaacagaagagtaagctacagatggttetggac
ccactggctatcatggggtettecgetgegagtgettacgeatecggtgegttegactctaagtccacaactaaggcacctattgttgecy
ctaaaggaaccaagacggggaggtaatgagctatgagtaaaattgaatctgeccttcaageggeacaaccgggacteteteggttacgt
ggtggtgctggaggtatgggctategtgecageaaccactcaggecgaacagecaaggtcaagectattggacaccattggteggtteg
ctaaggctggtgecgatatgtataccegetaaggaacaacgagcacgagacctagetgatgaacgetctaacgagattateegtaagety
acccctgagcaacgtegagaagetetcaacaacgggacecttetgtatcaggatgaccecatacgetatggaagecactecgagtcaaga
ctggtegtaacgctgegtatettgtggacgatgacgttatgecagaagataaaagagggtgtetteegtactegegaagagatggaagagt
atcgccatagtegectteaagagggegetaaggtatacgetgageagtteggeategacectgaggacgttgattatcagegtggtttea
acggggacattaccgagegtaacatctegetgtatggtgegeatgataacttettgagecagcaagetcagaagggegetatcatgaac
agccgagtggaactcaacggtgtecttcaagacectgatatgetgegtegtecagactetgetgacttetttgagaagtatategacaacy
gtctggttactggegcaateccatetgatgetcaagecacacagettataagecaagegttecagtgacgettetageegtgetggtggtge
tgacttcctgatgegagteggtgacaagaaggtaacacttaacggagecactacgacttacegagagttgattggtgaggaacagtgga
acgcteteatggtcacagecacaacgttetcagtttgagactgacgegaagetgaacgagcagtategettgaagattaactetgegetga
accaagaggacccaaggacagcttgggagatgettcaaggtatcaaggetgaactagataaggtccaacctgatgagcagatgacace
acaacgtgagtggctaatctecgecacaggaacaagttcagaatcagatgaacgcatggacgaaagetcaggecaaggetetggacgat
tccatgaagtcaatgaacaaacttgacgtaatcgacaagcaattccagaagegaatcaacggtgagtgggtetcaacggattttaaggat
atgccagtcaacgagaacactggtgagttcaagecatagegatatggttaactacgcecaataagaagcetegetgagattgacagtatggac
attccagacggtgccaaggatgctatgaagttgaagtaccttcaageggactctaaggacggageattecgtacagecateggaaccat
ggtcactgacgcetggtcaagagtggtetgecgetgtgattaacggtaagttaccagaacgaaccecagetatggatgetetgegecagaat

ccgcaatgetgacectecagttgattgetgegetatacccagaccaagetgagetattectgacgatggacatgatggacaagecagggtat
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

tgaccctcaggttattettgatgecgaccgactgactgttaageggtccaaagagecaacgetttgaggatgataaagcattegagtetgea
ctgaatgcatctaaggetectgagattgecegtatgecagegtcactgegegaatetgcacgtaagatttatgacteegttaagtategete
ggggaacgaaagcatggctatggagcagatgaccaagttecttaaggaatctacctacacgttecactggtgatgatgttgacggtgatac
cgttggtgtgattectaagaatatgatgecaggttaactetgacccgaaatcatgggagcaaggtegggatattetggaggaageacgtaa
gggaatcattgcgagcaacccttggataaccaataagcaactgaccatgtattetcaaggtgactecatttacettatggacaccacaggt
caagtcagagtccgatacgacaaagagttactctegaaggtetggagtgagaaccagaagaaactegaagagaaagetegtgagaag
getetggetgatgtgaacaagegagcacctatagttgecgetacgaaggecegtgaagetgetgetaaacgagtecgagagaaacgta
aacagactcctaagttecatctacggacgtaaggagtaactaaaggctacataaggaggccectaaatggataagtacgataagaacgtac
caagtgattatgatggtctgttecaaaaggectgetgatgecaacggggtetettatgacettttacgtaaagtegettggacagaatcacgat
ttgtgcctacagcaaaatctaagactggaccattaggecatgatgcaatttaccaaggcaaccgcetaaggeccteggtetgegagttaceyg
atggtccagacgacgaccgactgaaccctgagttagetattaatgetgecgetaagcaacttgecaggtetggtagggaagtttgatggeyg
atgaactcaaagctgeecttgegtacaaccaaggegagggacgettgggtaatccacaacttgaggegtactctaagggagacttegea
tcaatctetgaggagggacgtaactacatgegtaaccttetggatgttgetaagtcacctatggetggacagttggaaacttttggtggeat
aaccccaaagggtaaaggeatteceggetgaggtaggattggetggaattggtcacaagcagaaagtaacacaggaacttectgagtee
acaagttttgacgttaagggtatcgaacaggaggctacggegaaaccattegecaaggacttttgggagacccacggagaaacacttga
cgagtacaacagtegttcaaccttetteggattcaaaaatgetgecgaagetgaactetecaactcagtegetgggatggettteegtgety
gtegtetegataatggttttgatgtgtttaaagacaccattacgecgactegetggaactetecacatetggactecagaggagttagagaag
attcgaacagaggttaagaaccctgegtacatcaacgttgtaactggtggtteccctgagaacctegatgacctecattaaattggetaacy
agaactttgagaatgactceegegetgecgaggetggectaggtgecaaactgagtgetggtattattggtgetggtgtggaceegetta
getatgttectatggteggtgtcactggtaagggetttaagttaatcaataaggetettgtagttggtgecgaaagtgetgetetgaacgttge
atccgaaggtcteegtacctecegtagetggtggtgacgecagactatgegggtgetgecttaggtggetttgtgtttggegeaggeatgtet
gcaatcagtgacgctgtagetgetggactgaaacgcagtaaaccagaagetgagttegacaatgagttecateggtectatgatgegatty
gaagccegtgagacagcacgaaacgccaactetgeggaceteteteggatgaacactgagaacatgaagtttgaaggtgaacataatg
gtgtceccttatgaggacttaccaacagagagaggtgeegtggtgttacatgatggeteegttetaagtgcaagcaacccaatcaacecta
agactctaaaagagttectecgaggttgacectgagaaggetgegegaggaatcaaactggetgggttecacegagattggettgaagace
ttggggtctgacgatgetgacatecgtagagtggetategacctegttegetetectactggtatgecagtetggtgectcaggtaagttegy
tgcaacagcttetgacatecatgagagacttecatggtactgaccagegtacttataatgacttgtacaaagcaatgtetgacgetatgaaag
accctgagttetetactggeggegetaagatgtecegtgaagaaactegatacactatctacegtagageggcactagetattgagegte
cagaactacagaaggcactcactecgtetgagagaategttatggacatcattaagegtcactttgacaccaagegtgaacttatggaaa
acccagcaatatteggtaacacaaaggctgtgagtatettecctgagagtegecacaaaggtacttacgttectcacgtatatgacegteat
gecaaggegetgatgattcaacgetacggtgecgaaggtttgecaggaagggattgecegetecatggatgaacagetacgteteccagac
ctgaggtcaaggccagagtegatgagatgettaaggaattacacggggtgaaggaagtaacaccagagatggtagagaagtacgetat
ggataaggcttatggtatctcccactcagaccagttcaccaacagttecataatagaagagaacattgagggettagtaggtategagaat
aactcattccttgaggcacgtaacttgtttgatteggacctatccatcactatgecagacggacagcaattetcagtgaatgacctaaggga
cttegatatgtteegeatcatgecagegtatgacegecgtgtcaatggtgacategecatcatggggtetactggtaaaaccactaaggaa
cttaaggatgagattttggetcetcaaagegaaagetgagggagacggtaagaagactggegaggtacatgetttaatggatacegttaag
attcttactggtcegtgectagacgcaatcaggacactgtgtgggaaacctecactgegtgecatcaatgacctagggttettegetaagaacy
cctacatgggtgctcagaacattacggagattgetgggatgattgtecactggtaacgttegtgetetagggeatggtateccaattetgegt

gatacactctacaagtctaaaccagtttcagctaaggaactcaaggaactecatgegtetetgttegggaaggaggtggaccagttgatte
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

ggcctaaacgtgctgacattgtgcagegectaagggaagcaactgataceggacctgeegtggegaacategtagggaccttgaagta
ttcaacacaggaactggctgetegetetecgtggactaagetactgaacggaaccactaactaccttetggatgetgegegtcaaggtat
gettggggatgttattagtgecaccectaacaggtaagactaccegetgggagaaagaaggettecttegtggtgecteegtaactectga
gcagatggctggcatcaagtctetcatcaaggaacatatggtacgeggtgaggacgggaagtttacegttaaggacaagcaagegttet
ctatggacccacgggctatggacttatggagactggetgacaaggtagetgatgaggcaatgetgegtecacataaggtgtecttacag
gattcccatgegtteggagcactaggtaagatggttatgeagtttaagtetttcactatcaagteecttaactetaagttectgegaacetteta
tgatggatacaagaacaaccgagcgattgacgetgegetgageatcatcacetetatgggtetegetggtggtttetatgetatggetgea
cacgtcaaagcatacgetetgectaaggagaaacgtaaggagtacttggagegtgeactggacccaaccatgattgeccacgetgegtt
atctcgtagttetcaattgggtgetectttggetatggttgacctagttggtggtgttttagggttegagtectecaagatggetegetetacga
ttctacctaaggacaccgtgaaggaacgtgacccaaacaaaccgtacacctetagagaggtaatgggegetatgggttcaaaccttety
gaacagatgcctteggetggetttgtggetaacgtaggggctaccttaatgaatgetgetggegtggtcaactcacctaataaagcaace
gagcaggacttcatgactggtcttatgaactccacaaaagagttagtaccgaacgaccecattgactcaacagettgtgttgaagatttatga
ggcgaacggtgttaacttgagggagegtaggaaataatacgactcactatagggagaggegaaataatettetecctgtagtetettagat
ttactttaaggaggtcaaatggctaacgtaattaaaaccgttttgacttaccagttagatggctccaategtgattttaatatecegtttgagtat
ctagcccgtaagttegtagtggtaactettattggtgtagaccgaaaggtecttacgattaatacagactategetttgetacacgtactacta
tctetetgacaaaggettggggtecagecgatggetacacgaccategagttacgtcgagtaacctecactaccgaccgattggttgactt
tacggatggttcaatcctecgegegtatgaccttaacgtegetcagattcaaacgatgcacgtageggaagaggeccgtgaccteactac
ggatactatcggtgtcaataacgatggtcacttggatgectegtggtegtegaattgtgaacctagegaacgecgtggatgaccgegatge
tgttcegtttggtcaactaaagaccatgaaccagaactcatggcaagcacgtaatgaagecttacagtteegtaatgaggetgagacttte
agaaaccaagcggagggctttaagaacgagtecagtaccaacgctacgaacacaaagcagtggegegatgagaccaagggttteeg
agacgaagccaagcggttcaagaatacggetggtcaatacgetacatetgetgggaactetgettecgetgegeatcaatetgaggtaaa
cgctgagaactetgecacageatecgetaactetgeteatttggecagaacagecaagcagacegtgeggaacgtgaggcagacaagety
gaaaattacaatggattggctggtgcaattgataaggtagatggaaccaatgtgtactggaaaggaaatattcacgectaacgggegecttt
acatgaccacaaacggttttgactgtggecagtatcaacagttetttggtggtgtcactaategttactetgtcatggagtggggagatgag
aacggatggctgatgtatgttcaacgtagagagtggacaacagegataggeggtaacatccagttagtagtaaacggacagatcatcac
ccaaggtggagccatgaccggtcagetaaaattgecagaatgggeatgttettcaattagagteegeatecgacaaggegecactatattet
atctaaagatggtaacaggaataactggtacattggtagagggtcagataacaacaatgactgtaccttcecactectatgtacatggtacy
accttaacactcaagcaggactatgcagtagttaacaaacacttccacgtaggtcaggcegttgtggecactgatggtaatattcaaggta
ctaagtggggaggtaaatggectggatgettacctacgtgacagettegttgegaagtecaaggegtggactcaggtgtggtetggtagty
ctggeggtggggtaagtgtgactgttteacaggatetecgettecgecaatatetggattaagtgtgecaacaactettggaacttetteegta
ctggccccgatggaatctacttecatagectetgatggtggatggttacgatteccaaatacactcecaacggteteggattcaagaatattgea
gacagtcgttcagtacctaatgcaatcatggtggagaacgagtaattggtaaatcacaaggaaagacgtgtagteccacggatggactete
aaggaggtacaaggtgctatcattagactttaacaacgaattgattaaggcetgcetcecaattgttgggacgggtgtagcagatgttagtgete
gactgttetttgggttaagecttaacgaatggttctacgttgetgetategectacacagtggttecagattggtgecaaggtagtegataaga
tgattgactggaagaaagccaataaggagtgatatgtatggaaaaggataagagecttattacattcttagagatgttggacactgegatyg
getcagegtatgettgeggaccttteggaccatgagegtegetetecgecaactetataatgetattaacaaactgttagacegecacaagtt
ccagattggtaagttgecagecggatgttecacatettaggtggecttgetggtgetettgaagagtacaaagagaaagteggtgataacggt

cttacggatgatgatatttacacattacagtgatatactcaaggccactacagatagtggtctttatggatgtcattgtctatacgagatgetee
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TABLE 8-continued

Sequence of T71-2aluxAB (SEQ ID NO: 2). Sequences encoding luciferase
subunits are shown in underline.

tacgtgaaatctgaaagttaacgggaggcattatgetagaatttttacgtaagetaatcecttgggttetegetgggatgetattegggttag

gatggcatctagggtcagactcaatggacgctaaatggaaacaggaggtacacaatgagtacgttaagagagttgaggetgegaagag

cactcaaagagcaatcgatgeggtatctgetaagtatcaagaagaccttgeegegetggaagggagcactgataggattatttetgattty

cgtagegacaataageggttgegegtcagagtcaaaactaceggaacctecgatggtecagtgtggattegagectgatggtegageey

aacttgacgaccgagatgctaaacgtattetegeagtgacccagaagggtgacgcatggattegtgegttacaggatactattegtgaact

gcaacgtaagtaggaaatcaagtaaggaggcaatgtgtctactcaatccaategtaatgegetegtagtggegecaactgaaaggagact

tegtggegttectattegtettatggaaggegetaaacctaceggtgeccactaagtgtecagattgacatggetaaggtgetggegaatygyg

agacaacaagaagttcatcttacaggcttteegtggtateggtaagtegtteatcacatgtgegttegttgtgtggtecttatggagagacce

tcagttgaagatacttategtatcagectctaaggagegtgcagacgctaactcecatetttattaagaacatcattgacectgetgecattecta

tctgagttaaagccaagacccggacagegtgacteggtaatcagetttgatgtaggeccagecaatectgaccactetectagtgtgaaat

cagtaggtatcactggtcagttaactggtageegtgetgacattatcattgeggatgacgttgagatteegtcetaacagegcaactatgggt

gecegtgagaagcetatggactetggttcaggagttegetgegttacttaaacegetgecttectetegegttatetacecttggtacaccteag

acagagatgactctctataaggaacttgaggataaccegtgggtacacaaccattatctggectgetetgtacccaaggacacgtgaagag

aacctctattactcacagegtettgetectatgttacgegetgagtacgatgagaacectgaggcacttgetgggactecaacagacccag

tgcgctttgacegtgatgacctgegegagegtgagttggaatacggtaaggetggetttacgetacagttecatgettaacectaaccttagt

gatgccgagaagtacccegetgaggettegtgacgetategtageggecttagacttagagaaggecccaatgeattaccagtggettee

gaaccgtcagaacatcattgaggaccttectaacgttggecttaagggtgatgacctgeatacgtaccacgattgttecaacaactcaggt

cagtaccaacagaagattctggtcattgacectagtggtegeggtaaggacgaaacaggttacgetgtgetgtacacactgaacggttac

atctaccttatggaagetggaggtttecgtgatggetactecgataagacecttgagttactegetaagaaggcaaagcaatggggagte

cagacggttgtctacgagagtaactteggtgacggtatgtteggtaaggtattcagtectatecttettaaacaccacaactgtgegatgga

agagattcgtgccegtggtatgaaagagatgegtatttgegatacecttgagecagtecatgeagactcacegecttgtaattegtgatgag

gtcattagggccgactaccagtceegetegtgacgtagacggtaageatgacgttaagtactegttgttetaccagatgaccegtatcacte

gtgagaaaggcgctcetggetcatgatgaccegattggatgeccttgegttaggeattgagtatetecgtgagtecatgecagttggatteegtt

aaggtcgagggtgaagtacttgetgacttecttgaggaacacatgatgegtectacggttgetgetacgecatatcattgagatgtetgtggy

aggagttgatgtgtactctgaggacgatgagggttacggtacgtetttecattgagtggtgatttatgecattaggactgcatagggatgeact

atagaccacggatggtcagttectttaagttactgaaaagacacgataaattaatacgactcactatagggagaggagggacgaaaggtta

ctatatagatactgaatgaatacttatagagtgcataaagtatgcataatggtgtacctagagtgacctctaagaatggtgattatattgtatta

gtatcaccttaacttaaggaccaacataaagggaggagactcatgttecgettattgttgaacctactgeggcatagagtcacctacegatt

tcttgtggtactttgtgetgeccttgggtacgecatetettactggagacctcagttcactggagtetgtegtttgetetatacteacttgtagega

ttagggtcttectgaccgactgatggetcaccgagggattcageggtatgattgecatcacaccacttecatecctatagagtcaagtectaag

gtatacccataaagagcctctaatggtcetatectaaggtetatacctaaagataggecatectatcagtgtcacctaaagagggtettagag

agggcctatggagttectatagggtectttaaaatataccataaaaatctgagtgactatctcacagtgtacggacctaaagttecccecata

gggggtacctaaagcccagecaatcacctaaagtcaacctteggttgaccttgagggttecctaagggttggggatgacecttgggtttgtetttgggtgtta

ccttgagtgtetetetgtgtecet
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TABLE 9

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

gggcggcgacctegegggttttegetatttatgaaaattttecggtttaaggegttteegttettettegtcataacttaatgtttttatttaaaata
ccctetgaaaagaaaggaaacgacaggtgetgaaagegaggetttttggectetgtegtttectttetetgtttttgtecgtggaatgaacaa
tggaagtcaacaaaaagcagctggetgacatttteggtgegagtatcegtaccattcagaactggecaggaacagggaatgecegttety
cgaggceggtggcaagggtaatgaggtgetttatgactetgecgecgtcataaaatggtatgecgaaagggatgetgaaattgagaacga
aaagctgegecgggaggttgaagaactgeggeaggecagegaggceagat ctccagecaggaactattgagtacgaacgecategac
ttacgegtgegcaggecgacgcacaggaactgaagaatgecagagacteegetgaagtggtggaaacegeattetgtactttegtgety
tcgeggategecaggtgaaattgecagtattetegacgggeteccectgteggtgecageggegtttteeggaactggaaaaccegacatgtt
gatttcctgaaacgggatatcatcaaagcecatgaacaaagcagecgegetggatgaactgataceggggttgetgagtgaatatatega
acagtcaggttaacaggctgeggeattttgteegegecgggettegetecactgttecaggecggagecacagacegecgttgaatggge
ggatgctaattactatctceccgaaagaatcecgecataccaggaagggegetgggaaacactgeectttecagegggecatcatgaatgega
tgggcagcgactacatcegtgaggtgaatgtggtgaagtetgecegtgteggttattecaaaatgetgetgggtgtttatgectactttatag
agcataagcagcgcaacaccecttatetggttgecgacggatggtgatgecgagaactttatgaaaacccacgttgagecgactattegty
atattcecgtegetgetggegetggeccegtggtatggecaaaaagecacegggataacacgetcaccatgaagegtttecactaatgggegt
ggcttetggtgectgggeggtaaageggcaaaaaactacegtgaaaagteggtggatgtggegggttatgatgaacttgetgettttgat
gatgatattgaacaggaaggctctcecgacgttectgggtgacaagegtattgaaggeteggtetggecaaagtecateegtggetecac
gccaaaagtgagaggcacctgtcagattgagegtgcagecagtgaateceegeattttatgegtttteatgttgectgeeccgeattgeggg
gaggagcagtatcttaaatttggcgacaaagagacgcegtttggectcaaatggacgeeggatgaceectecagegtgttttatetetge
gagcataatgcctgegtcatceegecagecaggagetggactttactgatgecegttatatetgegaaaagacegggatctggaceegtgat
ggcattctctggttttegtcatceggtgaagagattgagecacctgacagtgtgacetttecacatetggacagegtacageccgttcacecac
ctgggtgcagattgtcaaagactggatgaaaacgaaaggggatacgggaaaacgtaaaaccttegtaaacaccacgeteggtgagac
gtgggaggcgaaaattggcgaacgtccggatgetgaagtgatggecagageggaaagageattattcagegecegttectgacegtgty
gettacctgacegecggtategacteccagetggacegetacgaaatgegegtatggggatgggggeegggtgaggaaagetggetyg
attgaccggcagattattatgggecgecacgacgatgaacagacgetgetgegtgtggatgaggecatcaataaaacctataccegecyg
gaatggtgcagaaatgtcgatatccegtatcetgetgggatactggegggattgaccegaccattgtgtatgaacgetcgaaaaaacatgg
getgtteegggtgatecccattaaaggggcatcegtctacggaaagecggtggecageatgecacgtaagegaaacaaaaacggggtt
taccttaccgaaatcggtacggataccgegaaagagcagatttataacegettcacactgacgecggaaggggatgaacegetteceyg
gtgcegttcactteccgaataacceggatatttttgatctgacegaagegeageagetgactgetgaagagcaggtegaaaaatgggtgyg
atggcaggaaaaaaatactgtgggacagcaaaaagcgacgcaatgaggcactcegactgettegtttatgegetggeggegetgegeat
cagtatttccegetggeagetggateteagtgegetgetggegagectgecaggaagaggatggtgecagcaaccaacaagaaaacacty
gecagattacgccegtgecttateeggagaggatgaatgacgegacaggaagaacttgeegetgecegtgeggeactgeatgacetgat
gacaggtaaacgggtggcaacagtacagaaagacggacgaagggtggagtttacggecacttecgtgtetgacctgaaaaaatatatt
gcagagctggaagtgcagaccggcatgacacagegacgcaggggacctgeaggattttatgtatgaaaacgeccaccatteccacect
tctggggecggacggeatgacategetgegegaatatgeeggttatcacggeggtggeageggatttggagggeagttgeggtegty
gaacccaccgagtgaaagtgtggatgcagecctgttgeccaactttaccegtggecaatgecegegeagacgatetggtacgcaataac
ggctatgecgcecaacgccatcecagetgeatcaggatcatategtegggtettttttecggetecagtecategeccaagetggegetatetgg
gecatcggggaggaagaagceccgtgecttttecegegaggt tgaageggecatggaaagagtttgeegaggatgactgetgetgeattga
cgttgagegaaaacgcacgtttaccatgatgattegggaaggtgtggecatgcacgectttaacggtgaactgttegttcaggecacety
ggataccagttcegtegeggettttecggacacagttceggatggtcageccgaagegeatcagecaaccecgaacaataceggegacage

cggaactgcegtgecggtgtgeagattaatgacageggtgeggegetgggatattacgtecagegaggacgggtatectggetggatge
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

cgcagaaatggacatggatacccegtgagttaceceggegggegegectegtteattcacgtttttgaaccegtggaggacgggcagact

cgcggtgcaaatgtgttttacagegtgatggagecagatgaagatgetcgacacgetgeagaacacgcagetgcagagegecattgtga

aggcgatgtatgeccgecaccattgagagtgagetggatacgecagtcagegatggattttattetgggegegaacagt caggagecageg

ggaaaggctgaccggetggattggtgaaattgeegegtattacgecgeagegeeggtecggetgggaggegecaaaagtacegeaccet

gatgcegggtgactcactgaacctgcagacggctcaggatacggataacggetacteegtgtttgageagtcactgetgeggtatateg

ctgcegggetgggtgtetegtatgageagettteccggaattacgeccagatgagetactccacggcacgggecagtgegaacgagte

gtgggcgtactttatggggeggcegaaaattegtegeatecegtcaggegagecagatgtttetgtgetggetggaagaggecategtteg

cegegtggtgacgttaccttecaaaagegegetteagttttecaggaagecegeagtgectgggggaactgegactggataggeteeggte

gtatggccatcgatggtctgaaagaagttcaggaageggtgatgetgatagaagecggactgagtacctacgagaaagagtgegcaaa

acgcggtgacgactatcaggaaatttttgeccagecaggtecgtgaaacgatggagegecgtgcagecggtettaaacegecegectygy

geggcetgeagecatttgaatccgggetgegacaat caacagaggaggagaagagtgacageagagetgegtaatctecegeatattgee

agcatggectttaatgagecgetgatgettgaaceegectatgegegggttttettttgtgegettgecaggecagettgggatecageagect

gacggatgcggtgtceggegacagectgactgeccaggaggecactegegacgetggeattatecggtgatgatgacggaccacgac

aggcccgcagttatcaggtcatgaacggeategeegtgetgecggtgteeggeacgetggtecageeggacgegggegetgeageegt

actcggggatgaccggttacaacggeattategecegtetgeaacaggetgecagegatecgatggtggacggeattetgetegatatyg

gacacgcceggegggatggtggegggggeatttgactgegetgacatcategecegtgtgegtgacataaaaceggtatgggegetty

ccaacgacatgaactgecagtgecaggtecagttgettgecagtgecgecteceggegtctggtecacgecagacegeceggacaggctecat

cggegtcatgatggetecacagtaattacggtgetgegetggagaaacagggtgtggaaatcacgetgatttacageggcagecataag

gtggatggcaacccctacagecatettecggatgacgt cegggagacactgeagteccggatggacgecaaccegecagatgtttgege

agaaggtgtcggcatataccggectgtecgtgecaggttgtgetggatacegaggetgeagtgtacageggt caggaggecattgatge

cggactggctgatgaacttgttaacagecacegatgegatcacegtcatgegtgatgcactggatgecacgtaaatecegtetetecaggagy

gecgaatgaccaaagagactcaatcaacaactgttteagecactgettegeaggetgacgttactgacgtggtgecagegacggaggge

gagaacgccagegeggegcagecggacgtgaacgegecagateacegecageggt tgeggeagaaaacageegeattatggggatee

tcaactgtgaggaggctcacggacgegaagaacaggecacgegtgetggecagaaacececggtatgacegtgaaaacggecegecg

cattctggeegeagcaccacagagtgecacaggegegeagtgacactgegetggategtetgatgecagggggcaceggeacegetygyg

ctgcaggtaacccggeatectgatgecegttaacgatttgetgaacacaccagtgtaagggatgtttatgacgagcaaagaaacctttaceca

ttaccagccgcagggcaacagtgaceeggetecatacegecaacegegecectagaccttecatcactaaaggecgectgtgeggettttttt

acgggatttttttatgtegatgtacacaaccgeccaactgetggeggcaaatgagcagaaatttaagtttgateegetgtttetgegtetetttt

cC agagctatcce caccac agaaa ctatctctcacaaa ccC ac aaaca cgc ac cgccga
tcegtgagagetatecett ggagaaagtctatctet ttcegggactggt tggcgetgtacgtttegecgattgtt

tceggtgaggttateegttecegtggeggetecacctetgaatttacgecgggatatgtcaagecgaagecatgaagtgaatecgeagaty

accetgegtegectgecggatgaagatecgecagaatetggeggaceeggettacegeegecgtegeatcatcatgecagaacatgegty

acgaagagctggcecattgetecaggtcgaagagatgecaggeagtttetgeegtgettaagggecaaatacaccatgaceggtgaagectte

gatccggttgaggtggatatgggecgcagtgaggagaataacatcacgecagteeggeggeacggagtggagcaagegtgacaagte

cacgtatgacccgaccgacgatategaagectacgegetgaacgecageggtgtggtgaatatcategtgttegatecgaaaggetygyg

gegetgtteegttecttcaaagecgtcaaggagaagetggataccegtegtggetetaattecgagetggagacageggtgaaagaccet

gggcaaagcggtgtcectataaggggatgtatggegatgtggecategtegtgtattecggacagtacgtggaaaacggegtcaaaaag

aacttectgecggacaacacgatggtgetggggaacactecaggcacgeggtetgegeacctatggetgeattecaggatgeggacgeac

agcgcgaaggcattaacgectetgecegttacecgaaaaactgggtgaccaceggegatecggegegtgagttcaccatgatteagte

agcaccgctgatgetgetggetgacectgatgagttegtgtecgtacaactggegtaatcatggeectteggggecattgtttetetgtgga
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

ggagtccatgacgaaagatgaactgattgecegteteegetegetgggtgaacaactgaacegtgatgtcagectgacggggacgaaa
gaagaactggcgctceegtgtggcagagetgaaagaggagettgatgacacggatgaaactgeeggtcaggacaccectetcagecgg
gaaaatgtgctgaccggacatgaaaatgaggtgggatcagegecagecggatacegtgattetggatacgtetgaactggtcacggtegt
ggcactggtgaagctgcatactgatgcacttcacgecacgegggatgaacctgtggeatttgtgetgecgggaacggegtttegtgtete
tgceggtgtggcagecgaaatgacagagegeggectggecagaatgcaataacgggaggegetgtggetgatttegataacetgtteg
atgctgecattgeccegegecgatgaaacgatacgegggtacatgggaacgtcagecaccattacatceggtgagcagtcaggtgeggt
gatacgtggtgtttttgatgaccctgaaaatatcagectatgecggacagggegtgegegttgaaggetecageeegtecetgtttgteegg
actgatgaggtgcggcagetgeggegtggagacacgetgaccateggtgaggaaaatttetgggtagategggtttegeeggatgatyg
geggaagttgtcatctetggettggacggggegtacegectgeegttaacegtegeegetgaaagggggatgtatggecataaaaggte
ttgagcaggccgttgaaaacctecagecgtatcagcaaaacggeggtgectggtgeegecgecaatggecattaacegegttgetteatee
gegatatcegecagteggegtcacaggttgeccgtgagacaaaggtacgecggaaactggtaaaggaaagggecaggcetgaaaaggge
cacggtcaaaaatccgecaggecagaatcaaagttaaceggggggatttgecegtaatcaagetgggtaatgegegggttgtectttege
gecgcaggegtegtaaaaaggggcagegttcatecctgaaaggtggeggeagegtgettgtggtgggtaacegtegtatteceggege
gtttattcagcaactgaaaaatggceggtggcatgtcatgcagegtgtggetgggaaaaacegttaceccattgatgtggtgaaaatece
gatggceggtgecgetgaccacggegtttaaacaaaatattgageggatacggegtgaacgtettecgaaagagetgggetatgegetyg
cagcatcaactgaggatggtaataaagcegatgaaacatactgaactcecegtgcageegtactggatgcactggagaagcatgacacegyg
ggcgacgttttttgatggtegeccegetgtttttgatgaggeggattttecggeagttgeegtttatetcaceggegetgaatacacgggey
aagagctggacagcgatacctggeaggeggagetgeatategaagttttectgectgetecaggtgecggattcagagetggatgegtygyg
atggagtcccggatttateeggtgatgagegatatececggeactgtecagatttgatcaccagtatggtggecageggetatgactacegy
cgcgacgatgatgegggettgtggagttecageecgatetgacttatgtcattacctatgaaatgtgaggacgetatgectgtaccaaatecta
caatgccggtgaaaggtgecegggaccacectgtgggtttataaggggageggtgaccettacgegaateegetttcagacgttgactyg
tcgegtetggcaaaagttaaagacctgacgeccggegaactgacegetgagtectatgacgacagetatetegatgatgaagatgcaga
ctggactgcgaccgggecaggggcagaaatetgecggagataccaget tecacgetggegtggatgeccggagagecaggggcageag
gegetgetggegtggtttaatgaaggegataccegtgectataaaatecgetteccgaacggecacggtegatgtgtteegtggetgggte
agcagtatcggtaaggeggtgacggegaaggaagtgatcaccegecacggtgaaagtcaccaatgtgggacgteegtegatggeaga
agatcgcagcacggtaacageggcaaceggecatgacegtgacgectgecageacctcggtggtgaaagggcagagcaccacgetyg
accgtggecttecagecggagggegtaaccgacaagagetttegtgeggtgtetgeggataaaacaaaagecaccegtgteggteagty
gtatgaccatcaccgtgaacggcegttgetgcaggcaaggtcaacattecggttgtateeggtaatggtgagtttgetgeggttgcagaaat
taccgtcaccgecagttaateeggagagtcagegatgttectgaaaaccgaatcatttgaacataacggtgtgacegtcacgetttetgaa
ctgtcagecctgecagegeattgageatetegecctgatgaaacggecaggecagaacaggeggagtcagacagcaaccggaagtttact
gtggaagacgccatcagaaccggegegtttetggtggegatgtecctgtggeataaccatecgeagaagacgcagatgeegtecatga
atgaagccgttaaacagattgagcaggaagtgettaccacctggeccacggaggcaatttetcatgetgaaaacgtggtgtaceggetgt
ctggtatgtatgagtttgtggtgaataatgeccctgaacagacagaggacgecgggeccgcagagectgtttetgegggaaagtgtteg
acggtgagctgagttttgecctgaaactggegegtgagatggggegacecgactggegtgecatgettgecgggatgteatecacgga
gtatgccgactggcaccgcttttacagtacccattattttecatgatgttetgetggatatgeacttttecgggetgacgtacacegtgetcage
ctgtttttcagegatecggatatgeatecgetggatttecagtetgetgaaceggegegaggetgacgaagagectgaagatgatgtgety
atgcagaaagcggcagggettgecggaggtgteegetttggeceggacgggaatgaagttatcecegettecceggatgtggeggac

atgacggaggatgacgtaatgctgatgacagtatcagaagggatcgecaggaggagteeggtatggetgaaceggtaggegatetggte
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

gttgatttgagtctggatgeggecagatttgacgagcagatggecagagtcaggegteatttttetggtacggaaagtgatgegaaaaaa
acagcggcagtegttgaacagtegetgagecgacaggegetggetgecacagaaageggggattteegtegggcagtataaageege
catgcgtatgcectgectgeacagttecacegacgtggecacgecagettgcaggegggcaaagtecgtggetgatectgetgecaacaggygy
gggcaggtgaaggactcctteggegggatgateeccatgtteagggggettgeeggtgegatcacectgecgatggtgggggecace
tegetggeggtggegaceggtgegetggegtatgectggtatcagggcaactcaaccectgtecgatttcaacaaaacgetggtectttee
ggcaatcaggcgggactgacggcagategtatgetggtectgtecagagecgggecaggeggeagggetgacgtttaaccagaccag
cgagtcactcagegcactggttaaggegggggtaageggtgaggetcagattgegtccatcagecagagtgtggegegtttetectety
catceggegtggaggtggacaaggtegetgaagect tegggaagetgaccacagaccegacgteggggetgacggegatggetaege
cagttccataacgtgteggeggagecagattgegtatgttgetecagttgecagegttecggegatgaageeggggeattgeaggeggega
acgaggccgcaacgaaagggtttgatgaccagaccegecgectgaaagagaacatgggcacgetggagacctgggcagacaggac
tgcgegggcattcaaatecatgtgggatgeggtgetggatattggtegtectgatacegegeaggagatgetgattaaggcagaggetyg
cgtataagaaagcagacgacatctggaatctgegecaaggatgattattttgttaacgatgaagegegggegegttactgggatgategty
aaaaggcccgtettgegettgaagecgeccgaaagaaggetgagecagcagact caacaggacaaaaatgegcagcagcagagegat
accgaagegtcacggctgaaatataccgaagaggegcagaaggcettacgaacggetgecagacgecgetggagaaatatacegeceyg
tcaggaagaactgaacaaggcactgaaagacgggaaaatcctgcaggeggattacaacacgetgatggeggeggegaaaaaggatt
atgaagcgacgctgaaaaagccgaaacagtecagegtgaaggtgtetgegggegat cgtcaggaagacagtgetcatgetgecctge
tgacgcttcaggcagaactecggacgetggagaageatgecggagcaaatgagaaaatcagecageagegecgggatttgtggaag
geggagagtcagttegeggtactggaggaggeggegcaacgtegecagetgtetgeacaggagaaatecectgetggegeataaagat
gagacgctggagtacaaacgccagctggetgeacttggegacaaggttacgtatcaggagegectgaacgegetggegeageagge
ggataaattcgcacagcagcaacgggcaaaacgggcecgecattgatgegaaaagecgggggetgactgaceggecaggcagaacgg
gaagccacggaacagcegectgaaggaacagtatggegataateegetggegetgaataacgtcatgtcagagcagaaaaagacetygg
geggctgaagaccagettegegggaactggatggecaggectgaagteeggetggagtgagtgggaagagagegecacggacagta
tgtcgcaggtaaaaagtgecagecacgecagacctttgatggtattgecacagaatatggeggegatgetgaceggcagtgageagaacty
gegeagetteaccegttecgtgetgtecatgatgacagaaattetgettaagecaggcaatggtggggat tgtegggagtateggeagege
cattggeggggetgttggtggeggegeateegegtecaggeggtacagecattecaggeegetgeggegaaattecattttgeaacegga
ggatttacgggaaccggceggcaaatatgagecageggggattgttecacegtggtgagtttgtettcacgaaggaggcaaccagecgga
ttggcgtggggaatctttaceggetgatgegeggetatgecaceggeggttatgteggtacacegggeageatggecagacageeggte
gecaggcegtcegggacgtttgagcagaataaccatgtggtgattaacaacgacggecacgaacgggeagataggtecggetgetetgaa
ggcggtgtatgacatggeccgcaagggtgecegtgatgaaattcagacacagatgegtgatggtggectgttetecggaggtggacga
tgaagaccttecegetggaaagtgaaaceeggtatggatgtggetteggteccttetgtaagaaaggtgegetttggtgatggetatteteag
cgagcgectgecgggetgaatgecaacctgaaaacgtacagegtgacgetttetgtecceegtgaggaggecacggtactggagtegt
ttctggaagagcacgggggetggaaatectttetgtggacgecgecttatgagtggeggeagataaaggtgacctgegcaaaatggteg
tcgegggtcagtatgetgegtgttgagttecagegecagagtttgaacaggtggtgaactgatgcaggatateeggecaggaaacactgaat
gaatgcaccegtgeggagcagteggecagegtggtgetctgggaaategacctgacagaggteggtggagaacgttattttttetgtaat
gagcagaacgaaaaaggtgagccggtcacctggcaggggegacagtatcagecgtateccattecaggggageggttttgaactgaat
ggcaaaggcaccagtacgcgecccacgctgacggtttetaacctgtacggtatggtcacegggatggeggaagatatgecagagtetygg
tcggeggaacggtggteeggegtaaggtttacgecegttttetggatgeggtgaacttegtcaacggaaacagttacgecgateeggag
caggaggtgatcageegetggegeattgagecagtgecagegaactgagegeggtgagtgectectttgtactgtecacgecgacggaaa

cggatggegetgtttttecgggacgtatecatgetggecaacacctgecacctggacctategeggtgacgagtgeggttatageggteeyg
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

getgtegeggatgaatatgaccagecaacgtecgatatcacgaaggataaatgeagecaaatgectgageggttgtaagtteegeaataa
cgteggcaactttggeggettectttecattaacaaactttegecagtaaateccatgacacagacagaatcagegattetggegecacgece
ggcgatgtgegecageggagtegtgeggettegtggtaageacgecggagggggaaagatatttecectgegtgaatatetecggtga
gecggaggctattteegtatgtegecggaagactggetgeaggeagaaatgeagggtgagattgtggegetggtecacagecaceee
ggtggtctgecctggetgagtgaggecgaceggeggctgeaggtgeagagtgatttgeegtggtggetggt ctgecgggggacgatte
ataagttccgetgtgtgecgeatceteacegggeggegetttgagecacggtgtgacggactgttacacactgttecgggatgettatecatet
ggcggggattgagatgecggactttecategtgaggatgactggtggegtaacggecagaatetetatetggataatetggaggegacgg
ggctgtatcaggtgcegttgtcageggcacageegggegatgtgetgetgtgetgttttggtteatcagtgecgaatcacgecgcaattta
ctgeggegacggegagetgetgeaccatattectgaacaactgagcaaacgagagaggtacaccgacaaatggcagegacgecacac
actcectetggegtcacegggeatggegegeatetgectttacggggatttacaacgatttggtegecgeategaccttegtgtgaaaac
gggggctgaagecatecgggcactggecacacageteecggegtttegt cagaaactgagegacggetggtatcaggtacggattge
cgggegggacgtcageacgtecgggttaacggegeagttacatgagactetgectgatggegetgtaattecatattgtteccagagtege
cggggccaagtcaggtggegtattecagattgtectgggggetgeegecattgecggateattetttacegecggagecacecttgeag
catggggggcagccattggggecggtggtatgaceggeatectgtttteteteggtgecagtatggtgeteggtggtgtggegeagatyg
ctggcaccgaaagccagaactecccgtatacagacaacggataacggtaagcagaacacctatttetectcactggataacatggttge
ccagggcaatgttetgectgttetgtacggggaaatgegegtggggtcacgegtggtttetcaggagat cagecacggcagacgaagygyg
gacggtggtcaggttgtggtgattggtegetgatgcaaaatgttttatgtgaaacegectgegggeggttttgtecatttatggagegtgagy
aatgggtaaaggaagcagtaaggggcataccecgegegaagegaaggacaacctgaagtecacgcagttgetgagtgtgategatge
catcagcgaagggccgattgaaggtceggtggatggettaaaaagegtgetgetgaacagtacgeeggtgetggacactgaggggaa
taccaacatatccggtgtcacggtggtgttecgggetggtgagcaggagecagactecgecggagggatttgaatecteeggetecgag
acggtgctgggtacggaagtgaaatatgacacgecgatcaccegeaccattacgtetgcaaacategacegtetgegetttacetteggt
gtacaggcactggtggaaaccacctcaaagggtgacaggaateegteggaagtecgectgetggttcagatacaacgtaacggtgget
gggtgacggaaaaagacatcaccattaagggcaaaaccacctegecagtatetggecteggtggtgatgggtaacctgecgeegegece
cgtttaatatceggatgegeaggatgacgecggacagecaccacagaccagetgcagaacaaaacgetetggtegtcatacactgaaat
catcgatgtgaaacagtgctacccgaacacggecactggteggegtgecaggtggact cggageagtteggecagecagecaggtgageae
gtaattatcatctgcgegggegtattetgeaggtgecgtegaactataaccegeagacgeggecaatacageggtatetgggacggaacg
tttaaaccggcatacagcaacaacatggectggtgtetgtgggatatgetgacecatecgegetacggecatggggaaacgtettggtge
ggcggatgtggataaatgggegetgtatgtcateggecagtactgegaccagt cagtgecggacggetttggeggecacggagecgeg
catcacctgtaatgegtacctgaccacacagegtaaggegtgggatgtgetcagegatttetgeteggegatgegetgtatgeeggtatyg
gaacgggcagacgctgacgttegtgecaggacegacegtcggataagacgtggacctataaccgeagtaatgtggtgatgecggatgat
ggcgegeegttecgetacagettecagegeactgaaggacegecataatgecgttgaggtgaactggattgaccegaacaacggetygg
gagacggcgacagagcettgttgaagatacgcaggecattgecegttacggtegtaatgttacgaagatggatgectttggetgtaccage
cgggggcaggcacaccgegecgggetgtggetgattaaaacagaactgetggaaacgcagaccgtggatttcagegt cggegeaga
agggcttegecatgtacegggegatgttattgaaatetgegatgatgactatgecggtatcagecaceggtggtegtgtgetggeggtgaa
cagccagacccggacgetgacgetegacegtgaaatcacgetgecatecteeggtacegegetgataagectggttgacggaagtygyg
caatccggteagegtggaggttecagteegtcacegacggegtgaaggtaaaagtgagecgtgttectgacggtgttgetgaatacageg
tatgggagctgaagctgecgacgetgegecagegactgttecgetgegtgagtatecgtgagaacgacgacggcacgtatgecateac

cgcegtgeageatgtgecggaaaaagaggecategtggataacggggegeact ttgacggegaacagagtggcacggtgaatggty
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

tcacgecgecageggtgeageacctgacegeagaagtcactgecagacageggggaatatcaggtgetggegegatgggacacace
gaaggtggtgaagggcegtgagtttectgeteegtctgacegtaacageggacgacggeagtgageggetggtecagecacggeecgga
cgacggaaaccacataccgettecacgecaactggegetggggaactacaggetgacagtcegggeggtaaatgegtgggggeageag
ggcgatceggegteggtategttecggattgecgeaceggecageacegtegaggattgagetgacgecgggetattttecagataacey
ccacgecgeatettgeegtttatgaccegacggtacagtttgagttetggtteteggaaaagcagattgeggatatcagacaggttgaaac
cagcacgegttatettggtacggegetgtactggatagecgecagtatcaatatcaaacegggecatgattattacttttatatecgeagtgt
gaacaccgttggcaaatcggcattegtggaggeegt cggt cgggegagegatgatgeggaaggttacectggattttttcaaaggcaaga
taaccgaatcccatcteggeaaggagetgetggaaaaagtegagetgacggaggataacgcecagecagactggaggagttttegaaag
agtggaaggatgccagtgataagtggaatgecatgtgggetgtcaaaattgagecagaccaaagacggcaaacattatgtegegggtatt
ggccteagcatggaggacacggaggaaggcaaactgagecagtttetggttgecgecaategtategeatttattgaceecggcaaacy
ggaatgaaacgccgatgtttgtggegcagggcaaccagatattcatgaacgacgtgttectgaagegectgacggececcaccattace
agcggeggcaatcectecggecttttecctgacaceggacggaaagetgacegcetaaaaatgeggatatcagtggcagtgtgaatgega
actccgggacgetcagtaatgtgacgatagetgaaaactgtacgataaacggtacgctgagggeggaaaaaategteggggacattgt
aaaggcggcgagegeggetttteegegecagegtgaaageagtgtggactggeegtcaggtacecgtactgtcacegtgacegatga
ccatccttttgategecagatagtggtgettecgetgacgtttegeggaagtaagegtactgtecageggcaggacaacgtattegatgtgtt
atctgaaagtactgatgaacggtgeggtgatttatgatggegeggegaacgaggeggtacaggtgttetecegtattgttgacatgecag
cgggteggggaaacgtgatectgacgttecacgettacgtecacacggeatteggecagatatteegecgtatacgtttgecagegatgtyge
aggttatggtgattaagaaacaggcgctgggeatcagegtggtetgagtgtgttacagaggttegteegggaacgggegttttattataaa
acagtgagaggtgaacgatgegtaatgtgtgtattgecgttgetgtetttgecgecacttgeggtgacagtcacteeggecegtgeggaag
gtggacatggtacgtttacggtgggctattttcaagtgaaaccgggtacattgeegtegttgtegggeggggataceggtgtgagteatet
gaaagggattaacgtgaagtaccgttatgagetgacggacagtgtgggggtgatggettecctggggttegecgegt cgaaaaagage
agcacagtgatgaccggggaggatacgtttcactatgagagectgegtggacgttatgtgagegtgatggecggaceggttttacaaat
cagtaagcaggtcagtgegtacctggecacgacaggttteccgactggaaagegggcagtgagegcaacgcaattaatgtgagttaget
cactcattaggcaccccaggetttacactttatgetteeggetegtatgttgtgtggaattgtgageggataacaatttcacacaggaaaca
getatgaccatgattacgccaagctatttaggtgacactatagaatactcaagetatgeatecaacgegttgggageteteccatatggteg
acctgcaggeggecgegaattcactagtgattatggtaaagcaagatgaagttatcacattgttatcaaatattegtagtaategatgecaag
atatattctttgttaggaagttegecatgacttgagtgaaaatttagtggtectgegcaatttttatcaateggttacgaaagecgetategegat
ggataatgatcatctggatattgatgttgatattactgaaccegtcatttgaacatttaactattgegacagtcaatgaacgccgaatgagaatt
gagattgaaaatcaagcaatttctctgtcttaaaatctattgagatattcetatcactcaaatagcaatataaggactcetetatgaaatttggaaa

ctttttgcttacataccaacctecccaattttetcaaacagaggtaatgaaacgtttggttaaattaggtegeatetetgaggagtgtggttttyg

ataccgtatggttactggagecatcatttecacggagtttggtttgettggtaacecttatgtegetgetgeatatttacttggegegactaaaaaa

ttgaatgtaggaactgeccgctattgttetteccacageccatecagtacgecaacttgaagatgtgaatttattggatcaaatgtcaaaagga

cgattteggtttggtatttgeegagggetttacaacaaggactttegegtatteggcacagatatgaataacagtegegecttageggaatyg

ctggtacgggctgataaagaatggcatgacagagggatatatggaagetgataatgaacatatcaagttecataaggtaaaagtaaacee

cgeggegtatagceagaggtggegeaceggtttatgtggtggetgaatcagettegacgactgagtgggetgetcaatttggectacegat

gatattaagttggattataaatactaacgaaaagaaagcacaacttgagetttataatgaagtggctcaagaatatgggecacgatattcata

atatcgaccattgcttatcatatataacatctgtagatcatgactcaattaaagegaaagagatttgeceggaaatttetggggeattggtatga

ttettatgtgaatgetacgactatttttgatgattcagaccaaacaagaggttatgatttcaataaagggcagtggegtgactttgtattaaaag

dacataaagatactaatcgeegtattgattacagttacgaaatcaatcecegtgggaacgcegecaggaatgtattgacataattcaaaaaga
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

cattgatgctacaggaatatcaaatatttgttgtggatttgaagctaatggaacagtagacgaaattattgettecatgaagetcettecagtet

gatgtcatgeccatttcttaaagaaaaacaacgttegcetattatattagetaaggagaaagaaatgaaatttggattgttettecttaactteate

aattcaacaactgttcaagaacaaagtatagttegecatgcaggaaataacggagtatgttgataagttgaattttgaacagattttagtgtatg

aaaatcatttttcagataatggtgttgteggegetectetgactgtttetggttttetgeteggtttaacagagaaaattaaaattggttcattaaa

tcacatcattacaactcatcatectgtegecatageggaggaagettgettattggatcagttaagtgaagggagatttattttagggtttagt

gattgcgaaaaaaaagatgaaatgcatttttttaategeceggttgaatatcaacagecaactatttgaagagtgttatgaaatcattaacgaty

ctttaacaacaggctattgtaatccagataacgatttttatagettecctaaaatatetgtaaatecccatgettatacgecaggeggaccteg

daaatatgtaacagcaaccagtcatcatattgttgagtgggeggecaaaaaaggtattecteteatetttaagtgggatgattetaatgatgtt

agatatgaatatgctgaaagatataaagecegttgeggataaatatgacgttgacctatcagagatagaccatcagttaatgatattagttaac

tataacgaagatagtaataaagctaaacaagagacgcgtgcatttattagtgattatgttettgaaatgcacectaatgaaaatttegaaaat

aaacttgaagaaataattgcagaaaacgctgteggaaattatacggagtgtataactgeggctaagttggcaattgaaaagtgtggtgeyg

aaaagtgtattgcetgtectttgaaccaatgaatgatttgatgagecaaaaaaatgtaatcaatattgttgatgataatattaagaagtaccacat

ggaatatacctaatagatttcgagttgecagcgaggeggcaagtgaacgaatcecccaggagcatagataactatgtgactggggtgagty
aaagcagccaacaaagcagcagettgaaagatgaagggtataaaagagtatgacagcagtgetgecatactttcectaatattatettgagy

agtaaaacaggtatgacttcatatgttgataaacaagaaattacagcaagctcagaaattgatgatttgattttttegagegatecattagtgt

ggtcttacgacgagcaggaaaaaatcagaaagaaacttgtgcettgatgeatttegtaatcattataaacattgtegagaatategteactact

dtcaggcacacaaagtagatgacaatattacggaaattgatgacatacctgtatteccaacateggtttttaagtttactegettattaacttet

caggaaaacgagattgaaagttggtttaccagtageggcacgaatggtttaaaaagtcaggtggegegtgacagattaagtattgagag

actcttaggetetgtgagttatggcatgaaatatgttggtagttggtttgatcatcaaatagaattagtcaatttgggaccagatagatttaatyg

ctcataatatttggtttaaatatgttatgagtttggtggaattgttatatectacgacatttacegtaacagaagaacgaatagattttgttaaaac

attgaatagtcttgaacgaataaaaaatcaagggaaagatctttgtettattggttegecatactttatttatttactetgecattatatgaaagat

aaaaaaatctcattttetggagataaaagectttatatcataaceggaggeggcetggaaaagttacgaaaaagaatetetgaaacgtgatyg

atttcaatcatcttttatttgatactttcaatctcagtgatattagtcagatecgagatatatttaatcaagttgaactcaacacttgtttetttgagy

atgaaatgcagegtaaacatgttecgeegtgggtatatgegegagegettgatectgaaacgttgaaacctgtacetgatggaacgeegy

ggttgatgagttatatggatgegtcagcaaccagttatecageatttattgttacegatgatgtegggataattagecagagaatatggtaagt

atcceggegtgetegttgaaattttacgtegegtcaatacgaggacgcagaaagggtgtgetttaagettaaaccaagecatttaatagttga

cataatcgaattcccgeggecgecatggeggecgggageatgegacgtegggeccaattegecctatagtgagtegtattacaatteac

tggccgtegttttacaacgtegtgactgggaaaacectggegttacccaacttaategecttgeageacateccectttegecaggtacge

catggccggagtggcetecacagteggtggteeggeagtacaatggattacegtaagacggaaatcactecegggatectetagagtega

cctgecaggcatgcaagettggegtaatcatggtecatagetgtttectgtgtgaaattgttateegetcacaattecacacaacatacgagee

ggaagcataaagtgtaaagcctggggtgectaatgagtgagetaactecacattaattgegttgegetcactgecegetttecagteggga

aacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattgggegetetteegettectegetecact

gactcgctgegeteggtegtteggetgeggegageggtatcagetcactcaaaggeggtaatacggttatecacagaatcaggggataa

cgcaggaaagaacatgtgagcaaaaggccagcaaaaggcecaggaaccgtaaaaaggeegegttgetggegtttttecataggeteeyg

cceccecctgacgagcatcacaaaaategacgetcaagtcagaggtggegaaacecgacaggactataaagataccaggegttteccect

ggaagctecctegtgegetetectgttecgacectgeegettaceggatacetgteegecttteteecttegggaagegtggegetttetea

tagctcacgetgtaggtatetecagtteggtgtaggtegttegetecaagetgggetgtgtgecacgaacceccegtteagecegacegety

cgecttatceggtaactategtettgagtecaaceecggtaagacacgacttategecactggcageagecactggtaacaggattageag
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

agcgaggtatgtaggeggtgetacagagttettgaagtggtggectaactacggetacactagaaggacagtatttggtatetgegetety

ctgaagccagttacctteggaaaaagagttggtagetettgatceggcaaacaaaccacegetggtageggtggtttttttgtttgeaagea

gcagattacgcgcagaaaaaaaggatctcaagaagatectttgatettttetacggggtetgacgetecagtggaacgaaaactcacgttaa

gggattttggtcatgagattatcaaaaaggatcttcacctagatecttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaa

acttggtctgacagttaccaatgettaatcagtgaggcacctatetcagegatcetgtetatttegtteatecatagttgectgactececegtegt

gtagataactacgatacgggagggcttaccatctggecccagtgetgeaatgatacegegagacccacgetcaceggetecagatttat

cagcaataaaccagccagecggaagggecgagegecagaagtggtectgeaactttatecgectecatecagtetattaattgttgeegy

gaagctagagtaagtagttcegecagttaatagtttgegcaacgttgttgecattgetacaggeategtggtgtecacgetegtegtttggtatyg

gettcattcagetecggtteccaacgatcaaggegagttacatgateccecatgttgtgecaaaaaageggttagetectteggtectecgat

cgttgtcagaagtaagttggecgeagtgttatcactecatggttatggcagecactgecataattetettactgteatgecatecgtaagatgetttt

ctgtgactggtgagtactcaaccaagtcattetgagaatagtgtatgeggegaccgagttgetettgeceggegtcaatacgggataatac

cgegecacatagcagaactttaaaagtgetcatcattggaaaacgttetteggggegaaaactetcaaggatettacegetgttgagatee

agttcgatgtaacccactegtgecacccaactgatcttecageatettttactttcaccagegtttetgggtgagcaaaaacaggaaggcaaaa

tgccgcaaaaaagggaataagggcegacacggaaatgttgaatactcatactettectttttcaatattattgaagcatttatcagggttattgt

ctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggtteegegecacatttecccgaaaagtgecacctgacgteta

agaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcecctttegtetegegegttteggtgatgacggtgaaaace

tctgacacatgcagceteccggagacggtecacagettgtetgtaageggatgecgggagcagacaagecegt cagggegegteageg

ggtgttggegggtgteggggetggettaactatgeggeatcagageagattgtactgagagtgeaccatatgeggtgtgaaatacegea

cagatgcgtaaggagaaaataccgecatcaggegecattegecattcaggetgegecaactgttgggaagggegateggtgegggectet

tcgetattacgecagetggegaaagggggatgtgetgecaaggegattaagttgggtaacgecagggtttteccagtecacgacgttgtaaa

acgacggccagtgaattegattttaagatacattgatgagtttggacaaaccacaactagaatgcagtgaaaaaaatgetttatttgtgaaat

ttgtgatgctattgctttatttgtaaccattataagectgcaataaacaagttaacaacaacaattgcattcattttatgtttcaggttcaggggga

ggtgtgggaggttttttaaagcaagtaaaacctctacaaatgtggtatggetgattatgatcagttatctagagtegeggecgetttacttgta

cagctegtecatgecgagagtgateccggeggeggt cacgaacteccagecaggaccatgtgategegettetegttggggtetttgetea

gggcggactgggtgctcaggtagtggttgt cgggecageagecacggggecgt cgecgatgggggtgttetgetggtagtggteggega

getgcacgetgecgtectegatgttgtggeggatcttgaagttcaccttgatgeegttettetgettgteggecatgatatagacgttgtgget

gttgtagttgtactccagettgtgecccaggatgttgecgtectecttgaagtegatgeccttecagetegatgeggttecaccagggtgtege

cctegaactteaccteggegegggtettgtagttgeegtegtecttgaagaagatggtgegetectggacgtagecttegggeatggegy

acttgaagaagtcgtgetgetteatgtggteggggtageggetgaagecactgecacgeegtaggt cagggtggt cacgagggtgggeca

gggcacgggcagcettgecggtggtgcagatgaacttcagggtecagettgecgtaggtggeategeecctegeectegeeggacacget

gaacttgtggcegtttacgtegeegtecagetegaccaggatgggeaccaceceggtgaacagetectegeecttgetecaccatggtygg

cgaccggtggatcegatectageggatetgacggttecactaaaccagetetgettatatagaccteccacegtacacgectacegeccattt

gegtcaatggggeggagttgttacgacattttggaaagtecegttgattttggtgecaaaacaaacteccattgacgtcaatggggtggag

acttggaaatcccegtgagtcaaaccgetatecacgeccattgatgtactgecaaaaccgcatcaccatggtaatagegatgactaatac

gtagatgtactgccaagtaggaaagtcccataaggtcatgtactgggeataatgecaggegggecatttacegtecattgacgtcaatagyg

gggcgtacttggcatatgatacacttgatgtactgecaagtgggecagtttacegtaaatactecacecattgacgtcaatggaaagteecta

ttggcgttactatgggaacatacgtcattattgacgtcaatgggegggggtegttgggeggtcagecaggegggecatttacegtaagtt

atgtaacgcggaactccatatatgggctatgaactaatgacceccgtaattgattactattaaatcactagtgaattcegattaaagegacgge

acagctcgeggaaaatatcaaagtegttgegegectegaactgeggeggeaccacetgttteatggegataatgecacggttggagtygyg
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

ttgcecgtactggtegagategttacgetecaaactgegtggtegecaggecagecacgatateggecaaageggcaggttgaggtecactggtt
atctatggcgataaccgtttecagettgegecagecttcaataatgeggttgatetgetgatggegatggaatgggttagtteeggcaaaaa
tacacattttcageggeggecagttttacegatttacegttecagttgatcactttecceggttegaggategeategataaaacgggcaate
ggaatggtgctgctgtagectttgtaatcactgttgtegtgaacaggeggaategacgtagageeggagaaaccactcagaataacgect
ttacgccceggegtgectgegeegttatagtgecagecaaaaccaaagecaccacctggeaggecaatttgecccageategecgeca
gaaccacaatcatccacgcccactgttcacegtgetgeatacgetgecacgecaccagecagcaataatttgegttetgttegecgecatetyg
cecgegecageccacgaatggttteggeatcaatgecggteagtttttcageccatgeggeatettteggetgacegtetttetcacecage
aggtacggcaggaactgctcaaaacccacacagtagttagegaggaagtttttgtegtacaggttttcactgtacagegtatacgecage
gecagttgcageggcacatcagtttgegggttaacegeaatgtgettecacatgetegegecccagatactecatgggtggatgtgacaace
ggatcgatgctgatgacctcaatttcaceggeggtgactttegettttagetgegegtaatattcataaacategtgatecgggeaccacca
gttegettgetggtttttecagcaaatcagagecccacagcacaatggttttgetgttetgeaataccageggecaggaggtttgetgtteata
cacttccattgagccaaccacgegeggeaggatcacctgegeagecaceggtagagtaatetecgecegtaccaacgetattaccatgea
aggcaatagctttegecageatecccgaagegttatggaacateccegtegattgecaaccactggeggtcageaaggcacteggece
gtgagttttctgcacgegttcecagttetteatagaacatgtegagggetteateccagetcacgegeacaaaacggttatcacegegetygg
gaggtatcgcetgagatggegettacgcagecagteccacgegtaccateggataacgaatacgegecgegttgtgtacgtgateeggea
atccggcaatcattttegacggatatttatecagttegaacggttttgeegecacaaagegaccatecttecacegtegegeggatagecee
ccagtgegacceggtaagaatgecctetttegagatgacagectecagtegecgettgegecgeagtecgecacggegeggegttaacaat
gacggccccageatcecggegacggttaagecgecgagttgtgecagaaaacgecgacgtgatgectgaaagagategttattgttea
ttatttttcttecttettategecgtgagecttacectgeggtgtcagacgecattcatttgcagatatttcaacaaagtgegttettcacgtttateg
agactggtaaagccaatcatgecgttgagegtgecgatcecaacegttagegtcaaagtgggegatttecggtgegeegtggeactggtt
acaggtgccgttgtacaacgaatccgecataageccagateggtttgatategttcaccatgtegectttetteatecacgeagtggectgea
acttgctecacteggtattggtgteggeaacggtggttttetecagegtttttacetgetgetgcacatcaccacgaatcgaggcaacaaag
atgcegtttacctgggaattgggtgagtacacgectgacgteeggegetttecgtecagecggtaatttecaatttgecagecagtegeegteac
gtttaaggactttcacttccgaagcaggcagcagagaaccagaggcettetttategectttegeegeataaattggettaatatcaatagagt
acagcgtgtcaccactgtecattagecactggegegecagetecategaactgettacggaagecgetactcatateeggtaactggtgggeaa
tacctttatgacagtcegatgcaggattgattatetttegetgecaccttecatetgacgtgeegettcaggatgetgettegeatgatecatege
atcgtagttatggcaggageggecaggttgecgagttgttttetttecattegegeccattecacgeteggcaagttecgegegtttggettega
atttttcaggtgtatcaatggagtgagcaataaaggtetggtagatatcattgetegettecagtttgegettcaccatgectggaatateegy
cgggatatgacagtcatggeatteagetegecacgecggaggegttetggaaatgecacegactgtttatattettecatacaceggttgecata
ctgtggcaactgacacaaaatteggttgtgetggtgactttgatcccaacgtgtggcaatacaatcagegcaatgecaatcacaateccaa
ttgcgaccagegecagtacegaccaacgageactgggteggegtagegegttecagagtttecgecataatagecectgtaaaattatygg
tttagtgaagcgatcttaatgagcaaatatgaacageggeactggtcaggatgaacggcttacggcagaatatgaacagatatgaacag
aatgagtaaaaccctetgatgecacatcacattgttattgttgaagatgagecggttacccaggegegattacaatettacttecacteagga
ggggtataccgtttceegttacagegageggtgeegggetgegggaaattatgecagaatcageeggtagatttaattetgetggatatcaa
cttacccgatgaaaatggectgatgttaaccegegecctgegagaacgetcaacggtggggattattetggttaceggacgcagegate
ggattgaccgtattgttgggctggaaatgggegcagacgattacgtcaccaaacegetggaactgegegaactggtagtacgggtgaa
aaatctgetetggegaategacctegegegacaagetcaacegeacactcaggacaactgetategetttgecggttattgectgaatgty

tcgegecatacgectggagegggatggegagecgattaaactgaceegegcagagtatgaaatgttggtggeatttgtgacgaateegy
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

gegaaattctcagecgtgaacgtetgetacgtatgetttetgegegtegggtggaaaacectgacctgegeacegtegatgtgttaattegt
cgtttacgtcataaactcagegeggatttactggtgacgecaacatggtgaaggttatttettageegetgatgtgtgetgataaaaatagace
ggacgaaatccccectggtgacagegageggeggatatgtteteggteggeattttteggegtcagaactaaaateggtgggetgacatta
tcagacaccgattgecectgtaattgectgatggectgetcaactgecagtteccectgecagaccatttgategetggeagecataatcea
ctectteccegetteagececgegatacacctgatgtgaaagataaaacgacaccacggtaageggegttttcaggttacgeecttecacccat
tgcegectetgecgecaatggeegttecggecaacgacgtcaatttetgggtggegttccagecatetectgcaacaggttacgetggatttea
atatcgttatcaccaagcgcaatatcaacaatacgcacegggettcecggecaatggetgegegaaaacectegaccatetetttactgece
ceggeattategggtecgggeatcaacagecacgttecagtggtttacegtgegeccattgeaccaaatategeccaggttgatageccate
tgaaaccagggtacaccaacgceggcttttecacctggggagecatcaatagecatttaccagttegatcaceggcagacttgetacctgetttt
gcagatcgggaaatgaggtegtgetactaccgagtaaaatggectetgegecccactgtttacactggtegatttgtgettgetgggtage
caactggctgtagecgectgectecageacttttaaatecacaccatageggegagetgectectgecataccatagttcaacgataacca
gtatgaatctttcaggctgggataaagegegcacagtttecatgegegtttggetttaageggeatagaggettgecacegtgaaatgetge
gecatcatgccagegcaacaggttatcagecgaaaatgecggcaacatgaaaagggaaagaagtaaaaatagcagtacgegeatgata
gectcatcaataataaggctttatgetagatgecatteegetttgegactecaacctttttcaccttaagtgecaccgacegtgaatttaacectyga
ccegaagactetggatgggetttgecctgatggegetgttaacectgaccagtacectggtgggatggtacaacctgegetttateagee
aggtggaaaaagacaacactcaggcattgattectaccatgaatatggegegecagttgagegaagecagegectgggaacttttegee
gegcagaacctgaccagtgecgataacgaaaagatgtggcaggegeaggggegaatgetcacegecacaaagectgaagattaatge
gttgctgcaagegttacgggaacaaggttttgataccacegetattgaacaacaggagecaggagatctecegttecattacgtcagcaagyg
ggaactggtggggeggcegtctgcaactacgecagcaacaacggcaactcagtecagecagatagtegetgecgecgatgagategeac
gectggegcaaggtcaggcegaataatgegacaacttecegetggagegacecaggecgggatttacgatttgatcgaacaagatcageg
tcaggctgctgaaagtgeactegateggetgattgatategatettgagtatgttaaccagatgaatgaactgegecttagegetetgegy
gtgcagcaaatggtgatgaatctggggcetggagcagatccagaaaaatgecaccaacgetggaaaagecagetcaataatgeggtgaaa
attctgcaacgtceggcaaatacgecattgaagateegggtgttegtgegecaggtegecaacaacgttaactacegttagecaatatagegatt
tgctggegetgtatcageaggacagtgaaatcagcaatcacctacaaactcetegecacaaaataacategeccagttegegeagtttagta
gegaagtcagtcagetggtegacteggtacceggggatecactegttatteteggacgagtgttcagtaatgaacctetggagagaacca
tgtatatgatcgttatctgggttggacttetgettttaageccagataactggectgaatatgttaatgagagaateggtattectecatgtgtygy
catgttttegtetttgetettgeattttegetagecaattaatgtgecategattatcagetattgecagegecagatataagegatttaagetaaga
aaacgcattaagatgcaaaacgataaagtgcgatcagtaattcaaaaccttacagaagagcaatctatggttttgtgegecageccttaaty
aaggcaggaagtatgtggttacatcaaaacaattcccatacattagtgagttgattgagettggtgtgttgaacaaaacttttteccgatgga
atggaaagcatatattattcecctattgaggatatttactggactgaattagttgecagetatgatccatataatattgagataaagecaaggee
aatatctaagtaactagataagaggaatcgattttcecttaattttetggegtecactgeatgttatgecgegttegecaggettgetgtaceat
gtgcgetgattettgegetcaatacgttgeaggttgetttcaatetgtttgtggtattcagecageactgtaaggtetateggatttagtgeget
ttctactegtgattteggtttgegattcagegagagaatagggeggttaactggttttgegettacecccaaccaacaggggatttgetgettt
ccattgagectgtttetetgegegacgttegeggeggegtgtttgtgecatecatetggattetectgtecagttagetttggtggtgtgtggeay
ttgtagtcctgaacgaaaaccccccgegattggecacattggecagetaatecggaategecacttacggecaatgettegtttegtatcacac
accccaaagecttetgetttgaatgetgeccttettecagggettaatttttaagagegtcacctteatggtggtecagtgegtectgetgatgty
ctcagtatcaccgecagtggtatttatgtcaacaccgecagagataatttatcacegecagatggttatetgtatgttttttatatgaatttatttttt
gecaggggggcattgtttggtaggtgagagatcetgaattgetatgtttagtgagttgtatectatttatttttcaataaatacaattggttatgtgtttt

gggggcgatcegtgaggcaaagaaaacceggegetgaggeegggttattettgttetetggtcaaattatatagttggaaaacaaggatge
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

atatatgaatgaacgatgcagaggcaatgecgatggegatagtgggtatcatgtageegettatgetggaaagaagcaataaccegeag

aaaaacaaagctccaagctcaacaaaactaagggcatagacaataactaccgatgtcatatacccatactetctaatettggecagtegy

cgegttetgettecgattagaaacgtcaaggecagcaatcaggattgecaatcatggttectgeatatgatgacaatgtegecccaagaccat

ctctatgagetgaaaaagaaacaccaggaatgtagtggeggaaaaggagatagcaaatgettacgataacgtaaggaattattactatgt

aaacaccaggcatgattctgttecgecataattactectgataattaatecttaactttgeccacctgecttttaaaacattecagtatatecactttt

cattcttgegtagcaatatgecatectettcagetatetecageattggtgaccttgttecagaggegetgagagatggectttttetgatagataat

gttctgttaaaatatctecggectcatettttgecegeaggctaatgtetgaaaattgaggtgacgggttaaaaataatatecttggeaacettt

tttatatcccttttaaattttggettaatgactatatccaatgagtcaaaaagctececttcaatatetgttgecectaagacetttaatatategee

aaatacaggtagcttggettetaccttecacegttgtteggecgatgaaatgecatatgecataacategtetttggtggttececteatecagtgge

tctatctgaacgegetetecactgettaatgacattectttecegattaaaaaatetgtecagateggatgtggteggeccgaaaacagttety

gcaaaaccaatggtgtcgecttcaacaaacaaaaaagatgggaatcccaatgattegtecatetgegaggetgttettaatatettcaactga

agctttagagcgatttatecttetgaaccagactettgtecatttgttttggtaaagagaaaagtttttecategattttatgaatatacaaataattyg

gagccaacctgcaggtgatgattatcagecagcagagaattaaggaaaacagacaggtttattgagegettatetttecetttatttttgetyg

cggtaagtcgcataaaaaccattcttecataattcaatccatttactatgttatgttetgaggggagtgaaaattecectaattegatgaagatte

ttgctcaattgttatcagetatgegecgaccagaacaccttgecgatcagecaaacgtetettecaggecactgactagegataactttecce

acaacggaacaactctcattgecatgggatcattgggtactgtgggtttagtggttgtaaaaacacctgaccgetateectgatcagtttetty

aaggtaaactcatcacccccaagtetggetatgecagaaatcacctggetcaacagectgetcagggtcaacgagaattaacatteegtea

ggaaagcttggettggagectgttggtgeggtcatggaattaccttecaacctcaagecagaatgeagaatcactggettttttggttgtgett

acccatctecteegeatcacctttggtaaaggttetaagetcaggtgagaacatecctgectgaacatgagaaaaaacagggtactcatact

cacttctaagtgacggetgeatactaaccgetteatacatectegtagatttetetggegattgaagggctaaattettecaacgetaactttgag

aatttttgcaagcaatgeggegttataagecatttaatgecattgatgecattaaataaagcaccaacgectgactgecccatecccatettgtet

gegacagattcctgggataagecaagttcatttttettttttteataaattgetttaaggegacgtgegtectcaagetgetettgtgttaatggtt

tcttttttgtgetcatacgttaaatctatcaccgcaagggataaatatctaacacegtgegtgttgactattttacctetggeggtgataatggtt

gecatgtactaaggaggttgtatggaacaacgcataaccctgaaagattatgeaatgegetttgggcaaaccaagacagcetaaagateteg

gegtatatcaaagegegatcaacaaggecattcatgcaggecgaaagatttttttaactataaacgetgatggaagegtttatgeggaaga

ggtaaagcccttceccgagtaacaaaaaaacaacagcataaataacccegetcettacacattecagecctgaaaaagggeatcaaattaa

accacacctatggtgtatgecatttatttgecatacattcaatcaattgttatctaaggaaatacttacatatggttegtgcaaacaaacgcaacy

aggctctacgaatcgagagtgegttgettaacaaaategecaatgettggaactgagaagacageggaagetgtgggegttgataagteg

cagatcagcaggtggaagagggactggattccaaagttetcaatgetgettgetgttettgaatggggggtegttgacgacgacatgget

cgattggegegacaagttgetgegattetcaccaataaaaaacgeccggeggcaaccgagegttetgaacaaatccagatggagttety

aggtcattactggatctatcaacaggagtcattatgacaaatacagcaaaaatactcaacttceggcagaggtaactttgecggacaggag

cgtaatgtggcagatctegatgatggttacgecagactatcaaatatgetgettgaggettattegggegeagatectgaccaagegacagt

ttaaagtgctgettgecattetgegtaaaacctatgggtggaataaaccaatggacagaatcaccgattcetcaacttagegagattacaaag

ttacctgtcaaacggtgcaatgaagccaagttagaactegtcagaatgaatattatcaagcagcaaggeggcatgtttggaccaaataaa

aacatctcagaatggtgcatcectcaaaacgagggaaaatcccctaaaacgagggataaaacatcectcaaattgggggattgetatee

ctcaaaacagggggacacaaaagacactattacaaaagaaaaaagaaaagattattcgtcagannnnnntggcegaatcctcetgacca

gccagaaaacgacctttetgtggtgaaacceggatgetgecaattcagageggeagecaagtgggggacagecagaagacctgacegecyg

cagagtggatgtttgacatggtgaagactatcgecaccatcagecagaaaaccgaattttgetgggtgggetaacgatateegectgatge
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

gtgaacgtgacggacgtaaccaccgcegacatgtgtgtgetgttecgetgggeatgecaggacaacttetggteeggtaacgtgetgage

ccggecaaactecgegataagtggacccaactegaaatcaacegtaacaagcaacaggcaggcegtgacagecagcaaaccaaaact

cgacctgacaaacacagactggatttacggggtggatectatgaaaaacategecgecacagatggttaactttgacegtgagcagatgeg

tcggatcgecaacaacatgecggaacagtacgacgaaaagecgecaggtacagecaggtagegeagatcatcaacggtgtgtteageca

gttactggcaacttteceggegagectggetaacegtgaccagaacgaagtgaacgaaateegtegecagtgggttetggetttteggg

aaaacgggatcaccacgatggaacaggttaacgcaggaatgegegtageccgteggcagaatcgaccatttetgecatcacceggge

agtttgttgcatggtgecgggaagaagcateegttacegeeggactgecaaacgtcagegagetggttgatatggtttacgagtattgee

ggaagcgaggcectgtatccggatgeggagtecttatecgtggaaatcaaacgegeactactggetggttaccaacctgtatcagaacatg

cgggccaatgegettactgatgeggaattacgecgtaaggecgecagatgagettgtecatatgactgegagaattaacegtggtgagge

gatccctgaaccagtaaaacaacttectgtcatgggeggtagacctetaaategtgeacaggetetggegaagategecagaaatcaaag

ctaagtteggactgaaaggagcaagtgtatgacgggcaaagaggcaattattcattacctggggacgcataatagettetgtgegeegyg

acgttgccgegetaacaggegcaacagtaaccagecataaatcaggecgeggctaaaatggcacgggcaggtettetggttategaagy

taaggtctggcgaacggtgtattaceggtttgetaccagggaagaacgggaaggaaagatgagegatgaacaaactggatacgattygg

attcgacaacaaaaaagacctgcttatcteggtgggegatttggttgategtggtgcagagaacgttgaatgectggaattaatcacattee

cctggtteagagetgtacgtggaaaccatgagcaaatgatgattgatggettatcagagegtggaaacgttaatcactggetgettaatgyg

cggtggetggttetttaatetegattacgacaaagaaattetggctaaagetettgeccataaagecagatgaacttecgttaatcategaact

ggtgagcaaagataaaaaatatgttatctgccacgecgattatecctttgacgaatacgagtttggaaagecagttgatcatcagecaggta

atctggaaccgcegaacgaatcagcaactcacaaaacgggategtgaaagaaatcaaaggegeggacacgttcatetttggteatacge

cagcagtgaaaccactcaagtttgeccaaccaaatgtatategataceggegeagtgttetgeggaaacctaacattgattecaggtacagy

gagaaggcgcatgagactcgaaagegtagetaaattteattegecaaaaagecegatgatgagegactcaccacgggecacggettet

gactctcecttteeggtactgatgtgatggetgetatggggatggegeaatcacaagecggatteggtatggetgeattetgeggtaageacg

aactcagccagaacgacaaacaaaaggctatcaactatctgatgcaatttgecacacaaggtateggggaaatacegtggtgtggcaaag

cttgaaggaaatactaaggcaaaggtactgcaagtgectegecaacattegettatgeggattattgecgtagtgecgegacgeeggggge

aagatgcagagattgccatggtacaggecgtgeggttgatattgecaaaacagagetgtgggggagagt tgtecgagaaagagtgegga

agatgcaaaggcgtceggetattcaaggatgecagcaagegecageatategegetgtgacgatgetaateccaaaccttacccaaceca

cctggteacgcactgttaagecgetgtatgacgetetggtggtgecaatgecacaaagaagagtcaategcagacaacattttgaatgegy

tcacacgttagcagcatgattgecacggatggcaacatattaacggcatgatattgacttattgaataaaattgggtaaatttgactcaacga

tgggttaattegctegttgtggtagtgagatgaaaagaggeggegettactacegatteegectagttggtcacttegacgtategtetgga

actccaaccatcgcaggcagagaggtetgecaaaatgecaateeccgaaacagttegecaggtaatagttagagectgeataacggttteggyg

attttttatatctgcacaacaggtaagagcattgagtegataategtgaagagteggegagectggttagecagtgetettteegttgtgety

aattaagcgaataccggaagcagaaccggatcaccaaatgegtacaggegtcategecgeccagcaacagcacaacccaaactgag

cegtagecactgtetgtectnnnnnnattagtaatagttacgetgeggecttttacacatgaccettegtgaaagegggtggcaggaggte

gegetaacaacctectgecgttttgecegtgeatateggtcacgaacaaatcetgattactaaacacagtagectggatttgttetatcagtaa

tcgaccttattectaattaaatagagcaaatccecttattgggggtaagacatgaagatgccagaaaaacatgacctgttggeegecattet

cgcggcaaaggaacaaggcateggggcaatecttgegtttgecaatggegtacecttegeggcagatataatggeggtgegtttacaaaaa

cagtaatcgacgcaacgatgtgegecattategectggtteattegtgaccttetegacttegecggactaagtagcaatetegettatataa

cgagcegtgtttateggetacateggtactgactegattggttegettatcaaacgettegetgetaaaaaagecggagtagaagatggtag

aaatcaataatcaacgtaaggcgttectegatatgetggegtggteggagggaactgataacggacgtcagaaaaccagaaatcatggt

tatgacgtcattgtaggceggagagetatttactgattactecgatcacectegcaaacttgtcacgctaaacccaaaactcaaatcaacagy
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TABLE 9-continued

Sequence of pSL-LuxABE10 (SEQ ID NO: 3). Sequences encoding luciferase
subunits are shown in underline.

cgceggacgctaccagettetttecegttggtgggatgectacegecaageagettggectgaaagacttetetecgaaaagtcaggacy
ctgtggcattgcagcagattaaggagegtggegetttacctatgattgategtggtgatatecgtecaggcaatcegacegttgecagcaatat
ctgggetteactgecgggegetggttatggtcagttegagecataaggetgacagectgattgcaaaattcaaagaagegggeggaacy
gtcagagagattgatgtatgagcagagtcaccegegattatcteegetetggttatetgeatecategtetgectgtecatgggetgttaatcatta
ccgtgataacgecattacctacaaageccagegegacaaaaatgecagagaactgaagetggegaacgeggcaattactgacatgea
gatgcgtcagegtgatgttgetgegetegatgcaaaatacacgaaggagttagetgatgetaaagetgaaaatgatgetetgegtgatgat
gttgcegetggtegtegteggttgecacatcaaagcagtetgtecagtecagtgegtgaagecaccacegecteeggegtggataatgeage
ctececcccgactggecagacacegetgaacgggattatttecacectcagagagaggetgatcactatgecaaaaacaactggaaggaace
cagaagtatattaatgagcagtgcagatagagttgeccatatcgatgggecaactcatgcaattattgtgagcaatacacacgegettecag
cggagtataaatgcctaaagtaataaaaccgagcaatccatttacgaatgtttgetgggtttetgttttaacaacattttetgegecgecacaa
attttggctgcatcgacagttttettetgeccaattecagaaacgaagaaatgatgggtgatggtttectttggtgetactgetgeeggtttgtt
ttgaacagtaaacgtctgttgagcacatectgtaataagecagggecagegecagtagegagtageatttttttecatggtgttattecegatget
ttttgaagttcgcagaategtatgtgtagaaaattaaacaaaccctaaacaatgagttgaaatttcatattgttaatatttattaatgtatgteag
gtgcgatgaatcgtcattgtatteceggattaactatgtecacagecctgacggggaacttetetgegggagtgtecgggaataattaaaa
cgatgcacacagggtttagegegtacacgtattgeattatgecaacgececggtgetgacacggaagaaaccggacgttatgatttage
gtggaaagatttgtgtagtgttctgaatgctctcagtaaatagtaatgaattatcaaaggtatagtaatatettttatgttcatggatatttgtaac
ccatcggaaaactectgetttagecaagattttecctgtattgetgaaatgtgatttetettgatttcaacctatcataggacgtttetataagatyg
cgtgtttettgagaatttaacatttacaacctttttaagtecttttattaacacggtgttategttttetaacacgatgtgaatattatetgtggetag
atagtaaatataatgtgagacgttgtgacgttttagttcagaataaaacaattcacagtctaaatcttttegecacttgategaatatttetttaaaa
atggcaacctgagccattggtaaaaccttecatgtgatacgagggegegtagtttgeattategtttttategttteaatetggtetgacctect
tgtgttttgttgatgatttatgtcaaatattaggaatgttttcacttaatagtattggttgegtaacaaagtgeggtectgetggeattetggagy
gaaatacaaccgacagatgtatgtaaggccaacgtgctcaaatcttcatacagaaagatttgaagtaatattttaacegetagatgaagag
caagcgcatggagcegacaaaatgaataaagaacaatctgetgatgatecctecgtggatetgattegtgtaaaaaatatgettaatageac
catttctatgagttaccctgatgttgtaattgecatgtatagaacataaggtgtetetggaagcattcagagcaattgaggcagegttggtgaa
gcacgataataatatgaaggattattcectggtggttgactgatcaccataactgetaatcattcaaactatttagtetgtgacagagecaac
acgcagtetgteactgtcaggaaagtggtaaaactgcaactcaattactgcaatgecctegtaattaagtgaatttacaatategtectgtte
ggagggaagaacgcgggatgttcattetteatcacttttaattgatgtatatgetetettttetgacgttagtetecgacggcaggettcaaty
acccaggctgagaaatteceggaccectttttgetcaagagegatgttaatttgttcaatecatttggttaggaaageggatgttgegggttgtt
gttetgegggttetgttettegttgacatgaggttgeccegtattecagtgtegetgatttgtattgtetgaagttgtttttacgttaagttgatgea
gatcaattaatacgatacctgcgtcataattgattatttgacgtggtttgatggectecacgecacgttgtgatatgtagatgataatcattatcactttacy

ggtccttteeggtgatccgacaggttacy

TABLE 10

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

ctgtctettatacacatctcaaccctgaagetettgttggetagtgegtagtegttggcaagettgecatgectgecagtagggataacagggt
aatgtcgacttgcatgectgecataaatttgaattttataaaaaattatgttataattegegecagtacgatggataatgatcatetggatattgatg
ttgatattactgaaccgtcatttgaacatttaactattgegacagtcaatgaacgccgaatgagaattgagattgaaaatcaagcaatttetet

gtcttaaaatctattgagatattctatcactcaaatagcaatataaggactetetatgaaatttggaaactttttgettacataccaaccteccca
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

attttctcaaacagaggtaatgaaacgtttggttaaattaggtegecatetetgaggagtgtggttttgatacegtatggttactggageateatt

tcacggagtttggtttgettggtaacecttatgtegetgetgeatatttacttggegegactaaaaaattgaatgtaggaactgecgetattgtt

ctteccacageccatecagtacgecaacttgaagatgtgaatttattggatcaaatgtcaaaaggacgattteggtttggtatttgecgagy

getttacaacaaggactttegegtatteggcacagatatgaataacagtegegecttageggaatgetggtacgggetgataaagaatgg

catgacagagggatatatggaagctgataatgaacatatcaagtteccataaggtaaaagtaaaccecgeggegtatagcagaggtggeg

caccggtttatgtggtggetgaatcagettegacgactgagtgggetgetcaatttggectacegatgatattaagttggattataaatacta

acgaaaagaaagcacaacttgagctttataatgaagtggctcaagaatatgggcacgatattcataatatcgaccattgettatcatatataa

catctgtagatcatgactcaattaaagcegaaagagatttgecggaaatttetggggeattggtatgattettatgtgaatgetacgactattttt

gatgattcagaccaaacaagaggttatgatttcaataaagggcagtggegtgactttgtattaaaaggacataaagatactaatcgeegtat

tgattacagttacgaaatcaatccegtgggaacgecgecaggaatgtattgacataattcaaaaagacattgatgetacaggaatatcaaat

atttgttgtggatttgaagctaatggaacagtagacgaaattattgecttecatgaagetettecagtetgatgtecatgecatttettaaagaaaa

acaacgttcgctattatattagctaaggagaaagaaatgaaatttggattgttettecttaacttcatcaattcaacaactgttcaagaacaaa

gtatagttcgcatgcaggaaataacggagtatgttgataagttgaattttgaacagattttagtgtatgaaaatcatttttcagataatggtgtty

tcggegetectetgactgtttetggttttetgeteggtttaacagagaaaattaaaattggttcattaaatcacatcattacaactecatecatectgt

cgccatageggaggaagettgettattggatcagttaagtgaagggagatttattttagggtttagtgattgegaaaaaaaagatgaaatge

atttttttaatcgcceggttgaatatcaacagcaactatttgaagagtgttatgaaatcattaacgatgetttaacaacaggctattgtaateca

gataacgatttttatagcttcectaaaatatcetgtaaatccccatgettatacgecaggeggaccteggaaatatgtaacagcaaccagteat

catattgttgagtgggeggccaaaaaaggtattectetecatetttaagtgggatgattctaatgatgttagatatgaatatgetgaaagatata

aagccgttgeggataaatatgacgttgacctatcagagatagaccatcagttaatgatattagttaactataacgaagatagtaataaaget

aaacaagagacgcgtgcatttattagtgattatgttcttgaaatgcaccctaatgaaaatttcgaaaataaacttgaagaaataattgcagaa

aacgctgtcggaaattatacggagtgtataactgeggcetaagttggcaattgaaaagtgtggtgegaaaagtgtattgetgtectttgaace

aatgaatgatttgatgagccaaaaaaatgtaatcaatattgttgatgataatattaagaagtaccacatggaatatacctaatagatttegagtt

gecagcgaggceggcaagtgaacgaatccccaggagcatagataactatgtgactggggtgagtgaaagecagecaacaaagcageage

ttgaaagatgaagggtataaaagagtatgacagcagtgctgecatactttctaatattatcttgaggagtaaaacaggtatgacttcatatgtt

gataaacaagaaattacagcaagctcagaaattgatgatttgattttttegagegatecatagatetggagetaaggaagetaaaatggag

aaaaaaatcactggatataccaccgttgatatatcccaatggcatcgtaaagaacattttgaggcatttcagtcagttgetcaatgtacctata

accagaccgttcagetggatattacggectttttaaagaccegtaaagaaaaataagcacaagttttateceggectttattcacattettgece

gectgatgaatgctcatcecggaattecgtatggcaatgaaagacggtgagetggtgatatgggatagtgttcacecttgttacacegtttte

catgagcaaactgaaacgttttecategetetggagtgaataccacgacgatttecggeagtttetacacatatattegcaagatgtggegty

ttacggtgaaaacctggectattteectaaagggtttattgagaatatgtttttegtetecagecaatecctgggtgagtttecaccagttttgattt

aaacgtggccaatatggacaacttettegecceegttttcaccatgggcaaatattatacgcaaggegacaaggtgetgatgeegetgge

gattcaggttcatcatgccgtetgtgatggettecatgteggecagaatgettaatgaattacaacagtactgegatgagtggcagggeggg

gegtaatttcaattcattaccctgttatceectaccegagaaaattcategatgatggttgagatgtgtataagagacaggttaaatctatcace

gcaagggataaatatctaacaccgtgcegtgttgactattttacctetggeggtgataatggttgeatgtactaaggaggttgtatggaacaa

cgcataaccctgaaagattatgcaatgegetttgggecaaaccaagacagetaaagateteggegtatatcaaagegegatcaacaagge

cattcatgcaggccgaaagatttttttaactataaacgctgatggaagegtttatgeggaagaggtaaageectteccgagtaacaaaaaa

acaacagcataaataaccccgetcettacacattecagecctgaaaaagggcatcaaattaaaccacacctatggtgtatgeatttatttgea

tacattcaatcaattgttatctaaggaaatacttacatatggttegtgcaaacaaacgcaacgaggctctacgaatecgagagtgegttgetta

acaaaatcgcaatgcttggaactgagaagacageggaagetgtgggegttgataagtegeagatcagecaggtggaagagggactgga
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

ttccaaagttctcaatgetgettgetgttettgaatggggggtecgttgacgacgacatggetegattggegegacaagttgetgegattete

accaataaaaaacgcccggeggcaaccgagegttctgaacaaatccagatggagttetgaggteattactggatetatcaacaggagte

attatgacaaatacagcaaaaatactcaacttecggcagaggtaactttgecggacaggagegtaatgtggcagatetegatgatggttac

gccagactatcaaatatgctgettgaggettattegggegecagatetgaccaagegacagtttaaagtgetgettgecattetgegtaaaac

ctatgggtggaataaaccaatggacagaatcaccgattctcaacttagegagattacaaagttacctgtcaaacggtgcaatgaagecaa

gttagaactcgtcagaatgaatattatcaagcagcaaggceggcatgtttggaccaaataaaaacatctcagaatggtgeatecctcaaaac

gagggaaaatcccctaaaacgagggataaaacatcectcaaattgggggattgetateectcaaaacagggggacacaaaagacacta

ttacaaaagaaaaaagaaaagattattcgtcagagaattctggegaatcectcetgaccagecagaaaacgacctttetgtggtgaaacegy

atgctgcaattcagageggcagcaagtgggggacagcagaagacctgacegecgcagagtggatgtttgacatggtgaagactateg

caccatcagccagaaaaccgaattttgetgggtgggetaacgatatecgectgatgegtgaacgtgacggacgtaaccaccgegacat

gtgtgtgetgttecegetgggecatgecaggacaacttetggtecggtaacgtgetgageceggecaaactecgegataagtggacccaac

tcgaaatcaaccgtaacaagcaacaggcaggegtgacagecagcaaaccaaaactegacetgacaaacacagactggatttacgggyg

tggatctatgaaaaacatcgecgeacagatggttaactttgacegtgagecagatgegteggategecaacaacatgecggaacagtacyg

acgaaaagccgcaggtacagecaggtagegecagatcatcaacggtgtgttcagecagttactggcaacttteceggegagectggetaa

cegtgaccagaacgaagtgaacgaaatcecgtegecagtgggttetggettttegggaaaacgggatcaccacgatggaacaggttaac

gcaggaatgegegtagecegteggecagaatecgaccatttetgecatecaceegggeagtttgttgeatggtgecgggaagaageateegt

taccgccggactgecaaacgtcagegagetggttgatatggtttacgagtattgecggaagegaggectgtateceggatgeggagtetta

tcegtggaaatcaaacgegeactactggetggttaccaacctgtatcagaacatgegggecaatgegettactgatgeggaattacgeeyg

taaggccgcagatgagettgtecatatgactgegagaattaacegtggtgaggegatecctgaaccagtaaaacaacttectgteatggy

cggtagacctctaaategtgecacaggetetggegaagategecagaaatcaaagctaagttecggactgaaaggagcaagtgtatgacgyg

gcaaagaggcaattattcattacctggggacgcataatagettetgtgegecggacgttgecgegetaacaggegecaacagtaaccage

ataaatcaggccgeggectaaaatggecacgggecaggtettetggttatcgaaggtaaggtetggegaacggtgtattaceggtttgetace

agggaagaacgggaaggaaagatgagcacgaacctggtttttaaggagtgtegecagagtgecgegatgaaacgggtattggeggta

tatggagttaaaagatgaccatctacattactgagctaataacaggectgetggtaatcgcaggectttttatttgggggagagggaagtea

tgaaaaaactaacctttgaaattcgatctecagecacatcagcaaaacgctattcacgcagtacagcaaatecttecagacccaaccaaac

caatcgtagtaaccattcaggaacgcaaccgcagettagaccaaaacaggaagcetatgggectgettaggtgacgtetetegteaggtty

aatggcatggtegetggetggatgecagaaagetggaagtgtgtgtttacegecagecattaaagcagcaggatgttgttectaacettgeey

ggaatggctttgtggtaataggccagtcaaccagcaggatgegtgtaggegaatttgeggagetattagagettatacaggcatteggta

cagagcegtggegttaagtggt cagacgaagegagactggetetggagtggaaagegagatggggagacagggetgecatgataaatgt

cgttagtttetecggtggecaggacgtecageatatttgetetggetaatggagecaaaagegacgggeaggtaaagacgtgeattacgtttte

atggatacaggttgtgaacatccaatgacatateggtttgtcagggaagttgtgaagttetgggatatacegetcacegtattgecaggttgat

atcaacccggagcttggacagecaaatggttatacggtatgggaaccaaaggatattcagacgegaatgectgttetgaagecatttate

gatatggtaaagaaatatggcactccatacgteggeggegegttetgeactgacagattaaaactegtteccttecaccaaatactgtgatyg

accatttegggcgagggaattacaccacgtggattggeatcagagetgatgaaccgaageggctaaagecaaagectggaatcagata

tcttgctgaactgtcagactttgagaaggaagatatectegeatggtggaagcaacaaccattegatttgecaaataceggaacateteggt

aactgcatattctgcattaaaaaatcaacgcaaaaaatcggacttgectgcaaagatgaggagggattgcagegtgtttttaatgaggteat

cacgggatcccatgtgegtgacggacategggaaacgecaaaggagattatgtacegaggaagaatgtegetggacggtategegaa

aatgtattcagaaaatgattatcaagccctgtatcaggacatggtacgagctaaaagattcgataceggetettgttetgagtecatgegaaat

atttggagggcagcttgatttegacttegggagggaagetgecatgatgegatgttateggtgeggtgaatgcaaagaagataacegette
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

cgaccaaatcaaccttactggaatcgatggtgtetecggtgtgaaagaacaccaacaggggtgttaccactacegcaggaaaaggagyg

acgtgtggcgagacagegacgaagtatcaccgacataatcetgegaaaactgcaaataccttecaacgaaacgcaccagaaataaacce

aagccaatcccaaaagaatctgacgtaaaaaccttcaactacacggetcacetgtgggatatceggtggetaagacgtegtgegaggaa

aacaaggtgattgaccaaaatcgaagttacgaacaagaaagegtcgagegagetttaacgtgegetaactgeggtcagaagetgeatgt

getggaagttcacgtgtgtgagcactgetgegeagaactgatgagegatecgaatagetegatgecacgaggaagaagatgatggetaa

accagcgcgaagacgatgtaaaaacgatgaatgecgggaatggtttcacectgeattegetaatcagtggtggtgetetecagagtgty

gaaccaagatagcactcgaacgacgaagtaaagaacgcgaaaaagceggaaaaagcagecagagaagaaacgacgacgagaggag

cagaaacagaaagataaacttaagattcgaaaactegecttaaagececgecagttactggattaaacaageccaacaagecgtaaacge

cttcatcagagaaagagaccgegacttaccatgtatctegtgeggaacgetcacgtetgetecagtgggatgecggacattaceggacaa

ctgctgeggeacctcaactecgatttaatgaacgcaatattcacaagcaatgegtggtgtgcaaccagcacaaaageggaaatetegtte

cgtategegtegaactgattagecgeategggecaggaagecagtagacgaaatcgaatcaaaccataaccgecategetggactatega

agagtgcaaggcgatcaaggcagagtaccaacagaaactcaaagacctgegaaatagecagaagtgaggecgeatgacgttetcagta

aaaaccattccagacatgectegttgaagecatacggaaatcagacagaagtagcacgcagactgaaatgtagtegeggtacggtcagaa

aatacgttgatgataaagacgggaaaatgcacgccategtcaacgacgttetcatggttecategeggatggagtgaaagagatgegetat

tacgaaaaaattgatggcagcaaataccgaaatatttgggtagttggegatctgecacggatgctacacgaacctgatgaacaaactggat

acgattggattcgacaacaaaaaagacctgcttateteggtgggegatttggttgategtggtgcagagaacgttgaatgectggaattaa

tcacattccectggttecagagetgtacgtggaaaccatgagcaaatgatgattgatggettatcagagegtggaaacgttaatcactgget

gettaatggeggtggetggttetttaatetegattacgacaaagaaattetggetaaagetettgeccataaagecagatgaacttecgttaat

catcgaactggtgagcaaagataaaaaatatgttatctgecacgecgattateectttgacgaatacgagtttggaaagecagttgatecate

agcaggtaatctggaaccgegaacgaatcagcaactcacaaaacgggatcgtgaaagaaatcaaaggegeggacacgttecatetttygyg

tcatacgccagcagtgaaaccactcaagtttgecaaccaaatgtatategataceggegeagtgttetgeggaaacctaacattgatteag

gtacagggagaaggcgcatgagactcgaaagegtagctaaatttecattegecaaaaageccgatgatgagegactcaccacgggeca

cggettetgactetetttecggtactgatgtgatggetgetatggggatggegecaatcacaagecggatteggtatggetgeattetgeggt

aagcacgaactcagccagaacgacaaacaaaaggctatcaactatetgatgecaatttgcacacaaggtateggggaaatacegtggtgt

ggcaaagcttgaaggaaatactaaggcaaaggtactgcaagtgetegecaacattegettatgeggattattgeegtagtgecgegacge

cgggggcaagatgcagagattgecatggtacaggeegtgeggttgatattgecaaaacagagetgtgggggagagttgtcgagaaag

agtgcggaagatgcaaaggegteggetattcaaggatgecagcaagegeageatategegetgtgacgatgetaateccaaaccttac

ccaacccacctggtcacgecactgttaagecgetgtatgacgetetggtggtgecaatgecacaaagaagagtcaategecagacaacatttt

gaatgcggtcacacgttagcagcatgattgecacggatggcaacatattaacggecatgatattgacttattgaataaaattgggtaaattty

actcaacgatgggttaattegetegttgtggtagtgagatgaaaagaggeggegettactaccgattecgectagttggtecacttegacgt

atcgtetggaactccaaccategeaggcagagaggtctgecaaaatgcaateecgaaacagttegcaggtaatagttagagectgcataa

cggtttegggattttttatatcetgcacaacaggtaagageattgagtegataategtgaagagteggegagectggttagecagtgetettte

cgttgtgetgaattaagegaataccggaagcagaaccggatcaccaaatgegtacaggegteategeegeccagecaacagceacaace

caaactgagccgtagecactgtetgtectgaattecattagtaatagttacgetgeggecttttacacatgaccttegtgaaagegggtggea

ggaggtcgegctaacaacctectgeegttttgecegtgecatateggtcacgaacaaatctgattactaaacacagtagectggatttgttet

atcagtaatcgaccttattectaattaaatagagcaaatccecttattgggggtaagacatgaagatgccagaaaaacatgacetgttggee

gecattctegeggcaaaggaacaaggcateggggcaatecttgegtttgeaatggegtacettegeggecagatataatggeggtgegttt

acaaaaacagtaatcgacgcaacgatgtgegecattategectggtteattegtgacettetegacttegecggactaagtagcaateteg

cttatataacgagcegtgtttateggctacateggtactgactegattggttegettatcaaacgettegetgetaaaaaagecggagtagaa
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Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

gatggtagaaatcaataatcaacgtaaggcegttectegatatgetggegtggteggagggaactgataacggacgtcagaaaaccaga
aatcatggttatgacgtcattgtaggeggagagetatttactgattactecgatcacectegcaaacttgtcacgetaaacccaaaactcaa
atcaacaggcgccggacgctaccagettetttecegttggtgggatgectacegecaagcagettggectgaaagacttetetecgaaaag
tcaggacgctgtggecattgeagecagattaaggagegtggegetttacctatgattgategtggtgatateegtcaggcaategacegttyge
agcaatatctgggettecactgecgggegetggttatggteagttegagecataaggetgacagectgattgcaaaattcaaagaageggyg
cggaacggtcagagagattgatgtatgagecagagtcacegegattatetecgetetggttatetgeatcategtetgectgtecatgggetgt
taatcattaccgtgataacgccattacctacaaageccagegegacaaaaatgecagagaactgaagetggegaacgeggcaattactyg
acatgcagatgegtcagegtgatgttgetgegetegatgecaaaatacacgaaggagttagetgatgectaaagetgaaaatgatgetetge
gtgatgatgttgccgetggtegtegteggttgcacatcaaageagtetgtecagtecagtgegtgaagecaccaccgectecggegtggata
atgcagectecccccgactggeagacacegetgaacgggattatttcacectcagagagaggctgatcactatgcaaaaacaactgga
aggaacccagaagtatattaatgagcagtgcagatagagttgeccatategatgggcaactcatgecaattattgtgagcaatacacacge
gettcecageggagtataaatgectaaagtaataaaaccgagcaatecatttacgaatgtttgetgggtttetgttttaacaacattttetgege
cgccacaaattttggetgecategacagttttettetgeccaattecagaaacgaagaaatgatgggtgatggtttectttggtgetactgety
ceggtttgttttgaacagtaaacgtetgttgagecacatectgtaataagcagggecagegcagtagegagtageatttttttecatggtgttatt
ccegatgetttttgaagttegeagaategtatgtgtagaaaattaaacaaaccctaaacaatgagttgaaatttcatattgttaatatttattaat
gtatgtcaggtgcgatgaatcgtcattgtattceccggattaactatgtecacagecctgacggggaacttetetgegggagtgtecgggaa
taattaaaacgatgcacacagggtttagegegtacacgtattgecattatgecaacgecceggtgetgacacggaagaaaccggacgttat
gatttagcgtggaaagatttgtgtagtgttctgaatgetetcagtaaatagtaatgaattatcaaaggtatagtaatatettttatgttecatggata
tttgtaacccatcggaaaactectgetttagcaagattttecctgtattgetgaaatgtgatttetettgatttecaacctatcataggacgtttetat
aagatgcgtgtttettgagaatttaacatttacaacctttttaagtecttttattaacacggtgttategttttetaacacgatgtgaatattatetgt
ggctagatagtaaatataatgtgagacgttgtgacgttttagttcagaataaaacaattcacagtctaaatcttttegecacttgatcgaatattte
tttaaaaatggcaacctgageccattggtaaaaccttecatgtgatacgagggegegtagtttgeattategtttttategtttecaatetggtety
accteccttgtgttttgttgatgatttatgtcaaatattaggaatgttttcacttaatagtattggttgegtaacaaagtgeggtectgetggeattet
ggagggaaatacaaccgacagatgtatgtaaggccaacgtgctcaaatecttcatacagaaagatttgaagtaatattttaaccgetagatyg
aagagcaagcgcatggagcgacaaaatgaataaagaacaatetgetgatgatcectcecegtggatctgattegtgtaaaaaatatgettaat
agcaccatttctatgagttaccctgatgttgtaattgecatgtatagaacataaggtgtctcetggaageattcagagcaattgaggcagegtty
gtgaagcacgataataatatgaaggattattccctggtggttgactgatcaccataactgectaatcattcaaactatttagtetgtgacagag
ccaacacgcagtctgtcactgtcaggaaagtggtaaaactgcaactcaattactgcaatgecctegtaattaagtgaatttacaatategte
ctgtteggagggaagaacgegggatgtteattettcatcacttttaattgatgtatatgetetettttetgacgttagtctecgacggeaggett
caatgacccaggctgagaaatteccggacectttttgetcaagagegatgttaatttgttcaatcatttggttaggaaageggatgttgegy
gttgttgttetgegggttetgttettegttgacatgaggttgeccegtattecagtgtegetgatttgtattgtetgaagttgtttttacgttaagtty
atgcagatcaattaatacgatacctgegtcataattgattatttgacgtggtttgatggectecacgcacgttgtgatatgtagatgataatceat
tatcactttacgggtecttteeggtgatecgacaggttacggggeggegacetegegggttttegetatttatgaaaatttteeggtttaagy
cgtttecgttettettegteataacttaatgtttttatttaaaatacectetgaaaagaaaggaaacgacaggtgetgaaagegaggetttttgyg
cctetgtegtttectttetetgtttttgtecgtggaatgaacaatggaagtcaacaaaaagcagetggetgacatttteggtgegagtateegt
accattcagaactggcaggaacagggaatgecegttetgegaggeggtggcaagggtaatgaggtgetttatgactetgeegeegteat
aaaatggtatgccgaaagggatgctgaaattgagaacgaaaagetgegeegggaggttgaagaactgeggecaggecagegaggcea
gatctccagecaggaactattgagtacgaacgecategacttacgegtgegeaggecgacgecacaggaactgaagaatgecagagac

tcegetgaagtggtggaaaccgeattetgtactttegtgetgtegeggategeaggtgaaattgecagtattetegacgggeteccectgt
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Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

cggtgcageggegttttecggaactggaaaaccgacatgttgatttectgaaacgggatatcatcaaagecatgaacaaagcagecgeg
ctggatgaactgataccggggttgetgagtgaatatategaacagtcaggttaacaggetgeggcattttgteegegeegggettegete
actgttcaggceggagecacagaccegecgttgaatgggeggatgetaattactateteccgaaagaatceegeataccaggaagggege
tgggaaacactgccectttecagegggecatcatgaatgegatgggecagegactacatcegtgaggtgaatgtggtgaagtetgecegtgt
cggttattccaaaatgetgetgggtgtttatgectactttatagagecataagecagegcaacacecttatetggttgecgacggatggtgatyg
ccgagaactttatgaaaacccacgttgagecgactattegtgatattecgtegetgetggegetggeccegtggtatggcaaaaagcace
gggataacacgctcaccatgaagegtttecactaatgggegtggettetggtgectgggeggtaaageggcaaaaaactacegtgaaaa
gtcggtggatgtggegggttatgatgaacttgetgettttgatgatgatattgaacaggaaggetetecgacgttectgggtgacaagegta
ttgaaggcteggtetggecaaagtecatecgtggetecacgecaaaagtgagaggcacctgtcagattgagegtgecagecagtgaate
ccegeattttatgegtttteatgttgectgecegeattgeggggaggagcagtatettaaatttggegacaaagagacgecgtttggectea
aatggacgccggatgaccectecagegtgttttatetetgegageataatgectgegtcatecgecagecaggagetggactttactgatge
cegttatatetgegaaaagaccegggatcetggaceegtgatggeattetetggttttegteateceggtgaagagattgagecacctgacagt
gtgacctttcacatctggacagegtacagecegtteaccacctgggtgecagattgtcaaagactggatgaaaacgaaaggggatacgg
gaaaacgtaaaaccttcegtaaacaccacgcteggtgagacgtgggaggcegaaaattggegaacgteeggatgetgaagtgatggeag
agcggaaagagcattattcagegecegttectgacegtgtggettacetgacegeeggtategacteccagetggacegetacgaaatyg
cgegtatggggatgggggecgggtgaggaaagetggetgattgaceggecagattattatgggeegecacgacgatgaacagacgetyg
ctgegtgtggatgaggecatcaataaaacctataccegecggaatggtgecagaaatgtegatateceegtatetgetgggatactggegy
gattgacccgaccattgtgtatgaacgctegaaaaaacatgggetgtteegggtgatececcattaaaggggeateegtetacggaaage
cggtggecagcatgecacgtaagegaaacaaaaacggggtttaccttaccgaaateggtacggatacegegaaagagcagatttataa
cegetteacactgacgecggaaggggatgaacegetteceggtgecgttcactteccgaataacceggatatttttgatetgacegaage
gcagcagctgactgctgaagagcaggt cgaaaaatgggtggatggeaggaaaaaaatactgtgggacagcaaaaagegacgcaatyg
aggcactcgactgettegtttatgegetggeggegetgegeatcagtatttecegetggeagetggatetecagtgegetgetggegagee
tgcaggaagaggatggtgcagcaaccaacaagaaaacactggcagattacgecegtgecttatecggagaggatgaatgacgegaca
ggaagaacttgccgctgecegtgeggcactgeatgacctgatgacaggtaaacgggtggcaacagtacagaaagacggacgaaggyg
tggagtttacggccactteegtgtetgacctgaaaaaatatattgcagagetggaagtgcagaccggcatgacacagegacgcaggygy
acctgcaggattttatgtatgaaaacgeccaccatteccaccecttetggggecggacggcatgacategetgegegaatatgeeggttat
cacggeggtggcageggatttggagggeagttgeggtegtggaacccaccgagtgaaagtgtggatgeageectgttgeccaacttta
ccegtggeaatgeccgegeagacgatetggtacgecaataacggetatgecgecaacgecatecagetgeatcaggatcatategtegy
gtcttttttecggetcagtecategeccaagetggegetatetgggeateggggaggaagaagecegtgecttttecegegaggttgaage
ggcatggaaagagtttgccgaggatgactgetgetgecattgacgttgagegaaaacgecacgtttaccatgatgattegggaaggtgtgg
ccatgcacgectttaacggtgaactgttegttecaggecacctgggataccagttegtegeggettttecggacacagttecggatggteag
ccegaagegcatcagcaacecgaacaataceggegacagecggaactgeegtgecggtgtgeagattaatgacageggtgeggege
tgggatattacgtcagegaggacgggtatectggetggatgecgecagaaatggacatggatacecegtgagttacceggegggegeyg
cctegtteattecacgtttttgaaccegtggaggacgggecagactegeggtgecaaatgtgttttacagegtgatggagcagatgaagatget
cgacacgctgcagaacacgcagetgeagagegecattgtgaaggegatgtatgecgecaccattgagagtgagetggatacgecagte
agcgatggattttattetgggegegaacagtcaggageagegggaaaggetgaceggetggattggtgaaattgeegegtattacgee
gecagcgceeggtecggetgggaggegcaaaagtacegecacctgatgecgggtgactcactgaacctgecagacgget caggatacgga
taacggctactecgtgtttgagecagtcactgetgeggtatategetgecgggetgggtgtetegtatgageagettteceggaattacgee

cagatgagctactccacggeacgggecagtgegaacgagtegtgggegtactttatggggeggegaaaattegtegeatecegtcagy
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

cgagccagatgtttetgtgetggetggaagaggecategttegecgegtggtgacgttaccttecaaaagegegetteagtttteaggaag
cecegeagtgectgggggaactgegactggataggetecggtegtatggecategatggtetgaaagaagttcaggaageggtgatget
gatagaagccggactgagtacctacgagaaagagtgegcaaaacgeggtgacgactatcaggaaatttttgeccagecaggtecgtgaa
acgatggagcgccgtgecagecggtettaaacegecegectgggeggetgeageatttgaatecgggetgegacaatcaacagaggag
gagaagagtgacagcagagctgcegtaatcteccgecatattgecageatggectttaatgageegetgatgettgaaceegectatgege
gggttttettttgtgegettgecaggecagettgggatcagecagectgacggatgeggtgteeggegacagectgactgeccaggaggea
ctegegacgetggeattatecggtgatgatgacggaccacgacaggeccgeagttatcaggtcatgaacggcategeegtgetgeegy
tgtceggcacgetggtecagecggacgegggegetgeageegtacteggggatgaceggttacaacggeattategecegtetgecaac
aggctgecagegatecegatggtggacggeattetgetegatatggacacgeeccggegggatggtggegggggeatttgactgegetyg
acatcatcgecegtgtgegtgacataaaaceggtatgggegettgecaacgacatgaactgeagtgecaggtcagttgettgecagtgee
gecteccggegtetggtcacgecagaccegeccggacaggctecateggegtecatgatggetcacagtaattacggtgetgegetggaga
aacagggtgtggaaatcacgctgatttacageggcagecataaggtggatggcaaccectacagecatettecggatgacgteeggga
gacactgcagtcceggatggacgcaaccegecagatgtttgegeagaaggtgteggeatataceggectgteegtgecaggttgtgety
gataccgaggctgcagtgtacageggtcaggaggecattgatgecggactggetgatgaacttgttaacagecacecgatgegatcacegt
catgcgtgatgcactggatgcacgtaaatecegtetetcaggagggegaatgaccaaagagactcaatcaacaactgtttcagecacty
cttegeaggetgacgttactgacgtggtgecagegacggagggegagaacgecagegeggegecagecggacgtgaacgegeagat
caccgcageggttgeggeagaaaacagecgeattatggggatectcaactgtgaggaggetcacggacgegaagaacaggceacge
gtgctggcagaaacceceggtatgaccegtgaaaacggecegecgeattetggeegeageaccacagagtgecacaggegegeagtga
cactgegetggategtetgatgecagggggeaceggeacegetggetgeaggtaacecggeatctgatgecgttaacgatttgetgaaca
caccagtgtaagggatgtttatgacgagcaaagaaacctttacccattaccagecgcagggcaacagtgacceggetcatacegeaac
cgegeccggeggat tgagtgegaaagegectgecaatgaceecegetgatgetggacacetecagecgtaagetggttgegtgggatygyg
caccaccgacggtgetgecgttggeattettgeggttgetgetgaccagaccagecaccacgetgacgttetacaagteeggcacgttee
gttatgaggatgtgctctggecggaggetgecagegacgagacgaaaaaacggacegegtttgeeggaacggcaatcageategttta
actttacccttcatcactaaaggecgectgtgeggetttttttacgggatttttttatgtegatgtacacaacegeccaactgetggeggcaaa
tgagcagaaatttaagtttgatecegetgtttetgegtetetttttecegtgagagetateecttecaccacggagaaagtetatetetecacaaatte
cgggactggtaaacatggegetgtacgtttegecgattgtttecggtgaggttatecgttecegtggeggetecacctetgaatttacgeey
ggatatgtcaagccgaagcatgaagtgaatcegeagatgacectgegtegectgecggatgaagatcegeagaatetggeggaceeg
gettaccgecgecgtegeatcatcatgecagaacatgegtgacgaagagetggecattgetcaggtegaagagatgecaggeagtttetge
cgtgcttaagggcaaatacaccatgaceggtgaagecttegatceeggttgaggtggatatgggecgcagtgaggagaataacatcacy
cagtccggeggcacggagtggagecaagegtgacaagtecacgtatgaceccgaccgacgatatcgaagectacgegetgaacgecag
cggtgtggtgaatatcategtgttegatecgaaaggetgggegetgttecgttecttcaaageegtcaaggagaagetggataceegteg
tggctetaattecgagetggagacageggtgaaagacctgggcaaageggtgtectataaggggatgtatggegatgtggecategte
gtgtattccggacagtacgtggaaaacggcegtcaaaaagaacttectgecggacaacacgatggtgetggggaacactcaggeacge
ggtctgegcacctatggetgecattcaggatgeggacgeacagegegaaggeattaacgectetgecegttacecgaaaaactgggtga
ccaccggegatecggegegtgagttcaccatgattecagtcagecacegetgatgetgetggetgacectgatgagttegtgtecgtacaac
tggcegtaatcatggeectteggggecattgtttetetgtggaggagtccatgacgaaagatgaactgattgecegtetecgetegetgggt
gaacaactgaaccgtgatgtcagectgacggggacgaaagaagaactggegeteegtgtggecagagetgaaagaggagettgatga
cacggatgaaactgceggtcaggacaccectetecagecgggaaaatgtgetgaceggacatgaaaatgaggtgggat cagegeage

cggataccgtgattetggatacgtetgaactggtcacggtegtggcactggtgaagetgeatactgatgeacttecacgecacgegggaty
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

aacctgtggeatttgtgetgecgggaacggegtttegtgtetetgecggtgtggecagecgaaatgacagagegeggectggecagaat
gcaataacgggaggcgctgtggetgatttegataacctgttegatgetgecattgecegegecgatgaaacgatacgegggtacatggg
aacgtcagccaccattacateceggtgagecagtcaggtgeggtgatacgtggtgtttttgatgaccctgaaaatatcagetatgecggaca
gggcgtgegegttgaaggetecagecegtecctgtttgtecggactgatgaggtgeggeagetgeggegtggagacacgetgaccate
ggtgaggaaaatttctgggtagatcgggtttegecggatgatggeggaagttgteatetetggettggacggggegtacegectgeegtt
aaccgtegecgetgaaagggggatgtatggecataaaaggtettgagecaggecgttgaaaacctcagecgtatcagcaaaacggeggt
gectggtgecgecgcaatggecattaacegegttgettecatecgegatategeagteggegtcacaggttgecegtgagacaaaggtac
gecggaaactggtaaaggaaagggccaggctgaaaagggcecacggtcaaaaat cegeaggecagaatcaaagttaacegggggga
tttgccegtaatcaagetgggtaatgegegggttgtectttegegecgecaggegtegtaaaaaggggeagegttecatecctgaaaggty
geggcagegtgettgtggtgggtaaccegtegtatteceggegegtttattecageaactgaaaaatggecggtggeatgtcatgeagegty
tggctgggaaaaaccgttaccecattgatgtggtgaaaateeccgatggeggtgecgetgaccacggegtttaaacaaaatattgagegy
atacggcgtgaacgtettecgaaagagetgggetatgegetgecageatcaactgaggatggtaataaagegatgaaacatactgaacte
cgtgcagecgtactggatgeactggagaagecatgacaceggggegacgttttttgatggtegeccegetgtttttgatgaggeggatttte
cggcagttgecgtttateteaceggegetgaatacacgggegaagagetggacagegatacetggeaggeggagetgeatategaagt
tttectgectgeteaggtgecggattecagagetggatgegtggatggagteeccggatttatecggtgatgagegatateceggeactgtea
gatttgatcaccagtatggtggccageggctatgactaceggegegacgatgatgegggettgtggagttecagecgatetgacttatgte
attacctatgaaatgtgaggacgctatgectgtaccaaatectacaatgecggtgaaaggtgecgggaccacectgtgggtttataaggy
gagcggtgacccttacgegaatceegettteagacgttgactggtegegtetggeaaaagttaaagacctgacgeccggegaactgace
getgagtectatgacgacagetatcetegatgatgaagatgcagactggactgegacegggeaggggeagaaatetgeeggagatace
agctteacgetggegtggatgeceggagagecaggggeageaggegetgetggegtggtttaatgaaggegataceegtgectataaa
atcegetteccgaacggeacggtegatgtgttecgtggetgggtecagecagtatcggtaaggeggtgacggegaaggaagtgatcacee
gcacggtgaaagtcaccaatgtgggacgtecgtegatggcagaagatcgeagecacggtaacageggecaaceggeatgacegtgacy
cctgecageaccteggtggtgaaagggeagageaccacgetgacegtggecttecagecggagggegtaaccgacaagagetttegt
geggtgtetgeggataaaacaaaagecaccegtgteggtcagtggtatgaccatcacegtgaacggegttgetgecaggcaaggtcaaca
ttceggttgtatceeggtaatggtgagtttgetgeggttgeagaaattacegtecacegecagttaatceggagagtcagegatgttectgaaa
accgaatcatttgaacataacggtgtgacegtcacgetttetgaactgtecageectgeagegeattgageatetegecctgatgaaacgge
aggcagaacaggcggagtcagacagcaaccggaagtttactgtggaagacgecatcagaaceggegegtttetggtggegatgtece
tgtggcataaccatcegecagaagacgcagatgecgtecatgaatgaagecgttaaacagattgagcaggaagtgettaccacctggee
cacggaggcaatttctecatgetgaaaacgtggtgtaceggetgtetggtatgtatgagtttgtggtgaataatgecectgaacagacagag
gacgcegggeccgcagagectgtttetgegggaaagtgttcgacggtgagetgagttttgecctgaaactggegegtgagatggggeyg
acccgactggegtgecatgettgecgggatgtecatecacggagtatgecgactggeaccgettttacagtacccattattttecatgatgttet
getggatatgcacttttecgggetgacgtacacegtgeteagectgtttttecagegatecggatatgeateegetggatttecagtetgetgaa
ceggegegaggcetgacgaagagectgaagatgatgtgetgatgecagaaageggcagggcettgeeggaggtgteegetttggecegy
acgggaatgaagttatccecegettecceggatgtggeggacatgacggaggatgacgtaatgetgatgacagtatcagaagggatege
aggaggagtccggtatggetgaaccggtaggegatetggtegttgatttgagtetggatgeggecagatttgacgagcagatggecaga
gtcaggcgtcatttttetggtacggaaagtgatgcgaaaaaaacageggecagtegttgaacagtegetgagecgacaggegetggety
cacagaaagcggggattteegtegggecagtataaagecgecatgegtatgetgectgeacagttcacegacgtggecacgecagettge
aggcgggcaaagtecegtggetgatectgetgeaacagggggggcaggtgaaggacteetteggegggatgatecccatgttecagggy

gettgecggtgegatcacectgecgatggtgggggecacetegetggeggtggegaceggtgegetggegtatgectggtatcaggg
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

caactcaaccctgtecgatttcaacaaaacgetggtectttecggcaatcaggegggactgacggcagategtatgetggtectgtecayg
agccgggcaggeggcagggetgacgtttaaccagaccagegagtcactcagegeactggttaaggegggggtaageggtgaggete
agattgcgtecatcagecagagtgtggegegtttetectetgeatecggegtggaggtggacaaggtegetgaagecttegggaagety
accacagacccgacgteggggetgacggegatggetegecagttecataacgtgteggeggageagattgegtatgttgetecagttge
agcgtteeggegatgaageceggggeat tgcaggeggegaacgaggecgcaacgaaagggtttgatgaccagaccegecgectgaa
agagaacatgggcacgctggagacctgggecagacaggactgegegggeattcaaatccatgtgggatgeggtgetggatattggtegt
cctgataccgegecaggagatgetgattaaggecagaggetgegtataagaaagecagacgacatctggaatectgegcaaggatgattatttt
gttaacgatgaagcgegggegegttactgggatgategtgaaaaggecegtettgegettgaagecgecegaaagaaggetgageag
cagactcaacaggacaaaaatgcgcagcagcagagegataccgaagegtcacggetgaaatatacecgaagaggegcagaaggetta
cgaacggctgcagacgecgetggagaaatatacegecegtcaggaagaactgaacaaggcactgaaagacgggaaaatectgeag
geggattacaacacgetgatggeggeggegaaaaaggattatgaagegacgetgaaaaagecgaaacagtecagegtgaaggtgtet
gegggegategtcaggaagacagtgetcatgetgecectgetgacgettecaggecagaacteeggacgetggagaageatgecggage
aaatgagaaaatcagccagcagegecgggatttgtggaaggeggagagt cagt tegeggtactggaggaggeggegcaacgtegea
agctgtctgecacaggagaaatccctgetggegecataaagatgagacgetggagtacaaacgecagetggetgeacttggegacaaggt
tacgtatcaggagcegectgaacgegetggegeagecaggeggataaattegecacagcagcaacgggcaaaacgggecgecattgatg
cgaaaagccgggggctgactgaceggecaggecagaacgggaagecacggaacagegectgaaggaacagtatggegataateeget
ggcgctgaataacgtcatgtcagagcagaaaaagacctgggeggetgaagaccagettegegggaactggatggecaggectgaagt
ceggetggagtgagtgggaagagagegecacggacagtatgtegecaggtaaaaagtgecagecacgeagacctttgatggtattgeac
agaatatggcggcgatgetgaceggeagtgagecagaactggegeagettcacecegttecgtgetgtecatgatgacagaaattetgetta
agcaggcaatggtggggattgtegggagtateggecagegecattggeggggetgttggtggeggegeatcegegtcaggeggtaca
gecattcaggccgetgeggegaaattecattttgcaaccggaggatttacgggaaceggeggecaaatatgagecageggggattgttea
cegtggtgagtttgtettecacgaaggaggcaaccagecggattggegtggggaatetttaceggetgatgegeggetatgecacegge
ggttatgtcggtacaccgggcagcatggcagacagecggt cgecaggegtcegggacgtttgagecagaataaccatgtggtgattaaca
acgacggcacgaacgggcagataggteeggetgetetgaaggeggtgtatgacatggecegeaagggtgecegtgatgaaattcaga
cacagatgcgtgatggtggectgttetecggaggtggacgatgaagaccttecgetggaaagtgaaacceggtatggatgtggettegyg
tcecttetgtaagaaaggtgegetttggtgatggetattetecagegagegectgeegggetgaatgecaacctgaaaacgtacagegtga
cgctttetgtecceegtgaggaggecacggtactggagtegtttetggaagagecacgggggcetggaaatectttetgtggacgecgeett
atgagtggcggcagataaaggtgacctgegcaaaatggtegtegegggtcagtatgetgegtgttgagttcagegecagagtttgaacag
gtggtgaactgatgcaggatatceggcaggaaacactgaatgaatgecaceegtgeggageagteggecagegtggtgetetgggaaa
tcgacctgacagaggteggtggagaacgttattttttetgtaatgagcagaacgaaaaaggtgagecggtcacctggecaggggegaca
gtatcagccgtatcccattcaggggageggttttgaactgaatggeaaaggecaccagtacgegecccacgetgacggtttetaacetgta
cggtatggtcaccgggatggeggaagatatgeagagtetggteggeggaacggtggtecggegtaaggtttacgecegttttetggaty
cggtgaacttegtcaacggaaacagttacgecgatecggageaggaggtgatcagecgetggegeattgagcagtgecagegaactga
gegeggtgagtgectectttgtactgtecacgecgacggaaacggatggegetgttttteegggacgtatcatgetggecaacacctgea
cctggacctategeggtgacgagtgeggttatageggtecggetgtegeggatgaatatgaccagecaacgtecgatatcacgaaggat
aaatgcagcaaatgcctgageggttgtaagttecgecaataacgteggcaactttggeggettectttecattaacaaactttegeagtaaat
cccatgacacagacagaatcagegattetggegeacgeceggegatgtgegecageggagtegtgeggettegtggtaageacgecg
gagggggaaagatatttccectgegtgaatateteeggtgagecggaggetattteegtatgtegeeggaagactggetgecaggcagaa

atgcagggtgagattgtggegetggtecacagecacceeggtggtetgeectggetgagtgaggecgaceggeggetgeaggtgeag
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

agtgatttgcegtggtggetggtetgecgggggacgattecataagttecgetgtgtgecgeatetecacegggeggegetttgagecacggt

gtgacggactgttacacactgttccgggatgettatcatetggeggggattgagatgeeggacttteategtgaggatgactggtggegta

acggccagaatctetatetggataatetggaggegacggggetgtatcaggtgecgttgtcageggcacagecgggegatgtgetget

gtgctgttttggttcatcagtgecgaatcacgecgecaatttactgeggegacggegagetgetgeaccatattectgaacaactgagcaaa

cgagagaggtacaccgacaaatggcagegacgecacacactecctetggegtcacegggcatggegegeatetgectttacggggattt

acaacgatttggtegecgeategaccttegtgtgaaaacgggggetgaagecateegggeactggecacacageteceggegtttegt

cagaaactgagcgacggctggtatcaggtacggattgeegggegggacgtcagecacgtcegggttaacggegeagttacatgagact

ctgcectgatggegetgtaatteatattgtteccagagtegecggggecaagtecaggtggegtattecagattgtectgggggetgeegee

attgccggatcattetttacegecggagecacecttgeageatggggggcagecattggggecggtggtatgaceggeatectgttttet

cteggtgecagtatggtgeteggtggtgtggegeagatgetggcacegaaagecagaactececegtatacagacaacggataacggta

agcagaacacctatttectectcactggataacatggttgeccagggecaatgttetgectgttetgtacggggaaatgegegtggggteacy

cgtggtttetcaggagatcagecacggecagacgaaggggacggtggtecaggttgtggtgattggtegetgatgcaaaatgttttatgtgaa

accgectgegggeggttttgteatttatggagegtgaggaatgggtaaaggaagcagtaaggggcatacceegegegaagegaagga

caacctgaagtccacgecagttgetgagtgtgategatgecatcagegaagggecgattgaaggtceggtggatggettaaaaagegty

ctgctgaacagtacgecggtgetggacactgaggggaataccaacatateeggtgtcacggtggtgttecgggetggtgageaggage

agactccgecggagggatttgaatectecggetecgagacggtgetgggtacggaagtgaaatatgacacgecgatcaceegecaccat

tacgtctgcaaacatcegacegtetgegetttacetteggtgtacaggecactggtggaaaccacctcaaagggtgacaggaateegtegyg

aagtccgectgetggtteagatacaacgtaacggtggetgggtgacggaaaaagacatcaccattaagggcaaaaccacctegeagta

tctggecteggtggtgatgggtaacctgecgeecgegecegtttaatateeggatgegeaggatgacgecggacageaccacagacca

getgcagaacaaaacgctcetggtegtcatacactgaaatcategatgtgaaacagtgetacecegaacacggeactggteggegtgeag

gtggactcggagcagtteggcagecagcaggtgagecgtaattatcatetgegegggegtattetgeaggtgeegtegaactataacee

gcagacgcggcaatacageggtatcetgggacggaacgtttaaaccggeatacagecaacaacatggectggtgtetgtgggatatgety

acccatccgegetacggeatggggaaacgtettggtgeggeggatgtggataaatgggegetgtatgtecateggecagtactgegace

agtcagtgceggacggetttggeggeacggagecgegeatcacctgtaatgegtacctgaccacacagegtaaggegtgggatgtget

cagcgatttetgeteggegatgegetgtatgeeggtatggaacgggecagacgetgacgttegtgecaggaccgacegteggataagacy

tggacctataaccgcagtaatgtggtgatgecggatgatggegegecgtteegetacagettcagegeectgaaggacegecataatge

cgttgaggtgaactggattgacccgaacaacggetgggagacggegacagagettgttgaagatacgecaggecattgecegttacggt

cgtaatgttacgaagatggatgectttggetgtaccagecgggggcaggcacacegegecgggetgtggetgattaaaacagaactge

tggaaacgcagaccgtggatttecagegteggegeagaagggettegecatgtacegggegatgttattgaaatetgegatgatgactatyg

ceggtatcageaceggtggtegtgtgetggeggtgaacagecagacecggacgetgacgetegacegtgaaatcacgetgecatecte

cggtaccgegetgataagectggttgacggaagtggecaateeggt cagegtggaggttcagtcegtcaccgacggegtgaaggtaaa

agtgagcegtgttectgacggtgttgetgaatacagegtatgggagetgaagetgecgacgetgegecagegactgttecgetgegtga

gtatccgtgagaacgacgacggcacgtatgecatcacegecgtgecageatgtgecggaaaaagaggecategtggataacggggeyg

cactttgacggcegaacagagtggcacggtgaatggtgtcacgecgecageggtgcageacctgacegecagaagtcactgcagacag

cggggaatatcaggtgetggegegatgggacacaccgaaggtggtgaagggegtgagtttectgeteegtetgacegtaacagegga

cgacggcagtgageggetggt cagecacggeceggacgacggaaaccacatacegettecacgeaactggegetggggaactacagg

ctgacagtcegggeggtaaatgegtgggggecageagggegateeggegteggtategttecggattgecgeaceggeageacegte

gaggattgagctgacgccgggcetattttecagataaccegecacgecgeatettgeegtttatgacecgacggtacagtttgagttetggttet

cggaaaagcagattgeggatatcagacaggttgaaaccagecacgegttatettggtacggegetgtactggatagecgecagtatcaat
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

atcaaaccgggccatgattattacttttatateegeagtgtgaacacegttggcaaatceggeattegtggaggeegteggtegggegage
gatgatgcggaaggttacctggattttttcaaaggcaagataaccgaateccateteggecaaggagetgetggaaaaagtegagetgac
ggaggataacgccagcagactggaggagttttcgaaagagtggaaggatgecagtgataagtggaatgecatgtgggetgtcaaaatt
gagcagaccaaagacggcaaacattatgtegegggtattggectecageatggaggacacggaggaaggcaaactgagecagtttetyg
gttgccgecaatcegtategeatttattgacceggcaaacgggaatgaaacgecgatgtttgtggegecagggcaaccagatattecatgaac
gacgtgttcectgaagegectgacggeccecaccattaccageggeggeaatectecggecttttecctgacaccggacggaaagetga
ccgctaaaaatgeggatatcagtggeagtgtgaatgegaacteegggacgetcagtaatgtgacgatagetgaaaactgtacgataaac
ggtacgctgagggcggaaaaaatcgteggggacattgtaaaggeggegagegeggettttecgegecagegtgaaagecagtgtgga
ctggcegtcaggtaceegtactgtecacegtgacegatgaccatecttttgategecagatagtggtgettecgetgacgtttegeggaagt
aagcgtactgtcageggeaggacaacgtattegatgtgttatetgaaagtactgatgaacggtgeggtgatttatgatggegeggegaac
gaggcggtacaggtgttetecegtattgttgacatgecagegggtcggggaaacgtgatectgacgttecacgettacgtecacacggeat
tcggcagatatteegecgtatacgtttgecagegatgtgeaggttatggtgattaagaaacaggegetgggeatcagegtggtetgagtgt
gttacagaggttcgtccgggaacgggegttttattataaaacagtgagaggtgaacgatgegtaatgtgtgtattgeegttgetgtetttgee
geacttgeggtgacagtcactecggecegtgeggaaggtggacatggtacgtttacggtgggetattttcaagtgaaacegggtacatty
cegtegttgtegggeggggataceggtgtgagteatctgaaagggat taacgtgaagtaccgttatgagetgacggacagtgtgggggt
gatggctteectggggttegecgegtegaaaaagagcagcacagtgatgaceggggaggatacgtttcactatgagagectgegtgga
cgttatgtgagegtgatggecggaceggttttacaaatcagtaagecaggtcagtgegtacgecatggecggagtggetcacagteggty
gtceggcagtacaatggattaccgtaagacggaaatcactececgggtatatgaaagagacgaccactgecagggacgaaagtgeaat
geggcataccteagtggegtggagtgcaggtatacagattaatecggeagegteegtegttgttgatattgettatgaaggetecggeagt
ggcgactggegtactgacggattcategttggggteggttataaattetgattagecaggtaacacagtgttatgacagecegecggaac
cggtgggettttttgtggggtgaatatggeagtaaagatttecaggagtectgaaagacggcacaggaaaaccggtacagaactgcacca
ttcagctgaaagccagacgtaacagcaccacggtggtggtgaacacggtgggetcagagaatceggatgaagecgggegttacagea
tggatgtggagtacggtcagtacagtgtcatectgeaggttgacggttttecaccategeacgecgggaccatcacegtgtatgaagatte
acaaccggggacgctgaatgattttetetgtgecatgacggaggatgatgeccggecggaggtgetgegtegtettgaactgatggtygy
aagaggtggcgegtaacgegteegtggtggecacagagtacggcagacgegaagaaatcageeggegatgecagtgeatcagetget
caggtegeggeacttgtgactgatgeaactgactcageacgegecgecagecacgtecgeeggacaggetgeategtecagetcaggaa
gegtectecggegeagaageggcat cagcaaaggecactgaageggaaaaaagtgecgeagecgeagagtect caaaaaacgegg
cggccaccagtgeeggtgeggegaaaacgtcagaaacgaatgetgcagegtcacaacaatcagecgecacgtetgectecacegeyg
gecacgaaagcgtcagaggecgecacttecageacgagatgeggtggect caaaagaggcagcaaaatcatcagaaacgaacgeate
atcaagtgceggtegtgeagettecteggecaacggeggecagaaaattetgecagggeggcaaaaacgtecgagacgaatgecaggte
atctgaaacagcagcggaacggagegectetgecgeggeagacgcaaaaacageggeggeggggagtgegt caacggeatecac
gaaggcgacagaggctgegggaagtgeggtatcageatcgecagagcaaaagtgeggecagaageggeggcaatacgtgcaaaaaat
tcggcaaaacgtgcagaagatatagettecagetgtegegettgaggatgeggacacaacgagaaaggggatagtgecagetcageagt
gcaaccaacagcacgtctgaaacgcttgetgcaacgeccaaaggeggttaaggtggtaatggatgaaacgaacagaaaageccactgg
acagtccggcactgaccggaacgecaacagcaccaacegeget caggggaacaaacaataceccagattgegaacacegettttgtac
tggcecgegattgcagatgttategacgegtcacctgacgeactgaatacgetgaatgaactggecgecagegetegggaatgatecagat
tttgctaccaccatgactaacgegettgegggtaaacaaccgaagaatgegacactgacggegetggeagggetttecacggegaaaa
ataaattaccgtattttgeggaaaatgatgecgecagectgactgaactgactcaggttggecagggatattetggcaaaaaatteegttgea

gatgttcttgaataccttggggecggtgagaatteggecttteeggeaggtgegecgatecegtggecatcagatategtteegtetgget
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

acgtcctgatgcaggggecaggegtttgacaaatcagectacccaaaacttgetgtegegtatecategggtgtgettectgatatgegag
getggacaatcaaggggaaacccgcecageggtegtgetgtattgtetcaggaacaggatggaattaagtegecacacccacagtgecag
tgcatccggtacggatttggggacgaaaaccacategtegtttgattacgggacgaaaacaacaggcagtttegattacggcaccaaate
gacgaataacacgggggctcatgetcacagtetgageggt tecaacaggggecgegggtgetecatgeccacacaagtggtttaaggatyg
aacagttctggetggagtcagtatggaacagcaaccattacaggaagtttatccacagttaaaggaaccagcacacagggtattgettatt
tatcgaaaacggacagtcagggcagecacagtcactecattgteeggtacagecgtgagtgeeggtgecacatgegeatacagttggtatt
ggtgcgcaccagcatceggttgttateggtgeteatgeccattetttecagtattggttcacacggacacaccatcacegttaacgetgegg
gtaacgcggaaaacaccgtcaaaaacattgcatttaactatattgtgaggettgecataatggecattcagaatgagtgaacaaccacggac
cataaaaatttataatctgectggecggaactaatgaatttattggtgaaggtgacgcatatatteegectcataceggtetgectgcaaacag
taccgatattgcaccgecagatattecggetggetttgtggetgttttcaacagtgatgaggcategtggeatetegttgaagaccateggy
gtaaaaccgtctatgacgtggetteeggegacgegttatttatttetgaacteggtecgttaceggaaaattttacctggttategecgggag
gggaatatcagaagtggaacggcacagcectgggtgaaggatacggaagcagaaaaactgttecggatecgggaggeggaagaaac
aaaaaaaagcctgatgecaggtagecagtgageatattgegecgettecaggatgetgcagatetggaaattgecaacgaaggaagaaace
tegttgetggaagectggaagaagtategggtgttgetgaacegtgttgatacatcaactgecacctgatattgagtggectgetgtecctgt
tatggagtaatcgttttgtgatatgecgecagaaacgttgtatgaaataacgttcetgeggttagttagtatattgtaaagectgagtattggtttattt
ggcgattattatcttcaggagaataatggaagttctatgactcaattgttcatagtgtttacatcacegecaattgettttaagactgaacgeat
gaaatatggtttttegtcatgttttgagtetgetgttgatatttetaaagteggttttttttettegttttetctaactattttecatgaaatacatttttga
ttattatttgaatcaattccaattacctgaagtctttcatctataattggecattgtatgtattggtttattggagtagatgettgettttetgagecata
getctgatatccaaatgaagcecataggecatttgttattttggetetgtecagetgeataacgecaaaaaatatatttatetgettgatettcaaaty
ttgtattgattaaatcaattggatggaattgtttatcataaaaaattaatgtttgaatgtgataaccgtcectttaaaaaagtegtttetgeaagett
ggctgtatagtcaactaactcttetgtegaagtgatatttttaggettatetaccagttttagacgetetttaatatettcaggaattattttattgte
atattgtatcatgctaaatgacaatttgcttatggagtaatcttttaattttaaataagttattctectggettcatcaaataaagagtegaatgatyg
ttggcgaaatcacatcegtcacccattggattgtttatttgtatgecaagagagttacagcagttatacattetgecatagattatagetaagge
atgtaataattcgtaatcttttagegtattagegacccategtcetttetgatttaataatagatgattcagttaaatatgaaggtaatttettttgtge
aagtctgactaacttttttataccaatgtttaacatactttcatttgtaataaactcaatgtcattttettcaatgtaagatgaaataagagtagectt
tgcctegetatacatttetaaategecttgtttttetategtattgegagaatttttageccaagecattaatggatcatttttecatttttecaataac
attattgttataccaaatgtcatatcctataatectggtttttgtttttttgaataataaatgttactgttettgeggtttggaggaattgattcaaattea
agcgaaataattcagggtcaaaatatgtatcaatgcagcatttgagcaagtgegataaatctttaagtettettteccatggttttttagtcataa
aactctccattttgataggttgecatgetagatgetgatatattttagaggtgataaaattaactgettaactgtcaatgtaatacaagttgtttgat
ctttgcaatgattcttatcagaaaccatatagtaaattagttacacaggaaatttttaatattattattatcattcattatgtattaaaattagagttgt
ggcttggetetgctaacacgttgetcataggagatatggtagagecgeagacacgtegtatgeaggaacgtgetgeggetggetggtga
acttccgatagtgegggtgttgaatgatttecagttgetaccgattttacatattttttgecatgagagaatttgtaccaccteccacecgaceate
tatgactgtacgccactgtecctaggactgetatgtgecggageggacattacaaacgtectteteggtgeatgecactgttgecaatgac
ctgcectaggaattggttagecaagttactaceggattttgtaaaaacagecctectcatataaaaagtattegttcacttecgataagegtegta
attttctatctttcatcatattctagatecctetgaaaaaatettecgagtttgetaggcactgatacataactettttecaataattggggaagte
attcaaatctataataggtttcagatttgettcaataaattetgactgtagetgetgaaacgttgeggttgaactatatttecttataacttttacga
aagagtttctttgagtaatcacttcactcaagtgetteectgectccaaacgatacctgttagcaatatttaatagettgaaatgatgaagaget
ctgtgtttgtettectgectecagttegecgggeattcaacataaaaactgatagcacceggagtteeggaaacgaaatttgeatataceca

ttgctcacgaaaaaaaatgtecttgtegatatagggatgaategettggtgtacctcatetactgegaaaacttgaccttteteteccatatty
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

cagtcgeggcacgatggaactaaattaataggcatcaccgaaaattcaggataatgtgcaataggaagaaaatgatctatattttttgtetgt

cctatatcaccacaaaatggacatttttcacctgatgaaacaagcatgtcategtaatatgttcetagegggtttgtttttateteggagattatttt

cataaagcttttctaatttaacctttgtcaggttaccaactactaaggttgtaggetcaagagggtgtgtectgtegtaggtaaataactgace

tgtcgagettaatattetatattgttgttetttetgecaaaaaagtggggaagtgagtaatgaaattatttetaacatttatetgeatecataccettee

gagcatttattaagcatttcegctataagttcetegetggaagaggtagtttttteattgtactttacecttecatetetgtteattatcategettttaaaa

cggttegaccttctaatectatetgaccattataattttttagaatggtttcataagaaagetetgaatcaacggactgegataataagtggtygyg

tatccagaatttgtcacttcaagtaaaaacacctcacgagttaaaacacctaagttctcaccgaatgtcetcaatatecggacggataatattta

ttgcttectettgaccegtaggactttecacatgecaggattttggaacctettgecagtactactggggaatgagttgcaattattgetacaccatty

cgtgcatcegagtaagtegettaatgttegtaaaaaagecagagagcaaaggtggatgcagatgaacctetggttcategaataaaactaat

gacttttegecaacgacatctactaatcttgtgatagtaaataaaacaattgcatgtecagagetecattegaagecagatatttetggatattgte

ataaaacaatttagtgaatttatcatcgtecacttgaatetgtggttecattacgtettaactcetteatatttagaaatgaggetgatgagttecata

tttgaaaagttttcatcactacttagttttttgatagettcaagecagagttgtetttttetatctactetcatacaaccaataaatgetgaaatgaa

ttctaageggagatcegectagtgattttaaactattgetggcageattettgagtccaatataaaagtattgtgtaccttttgetgggteaggtt

gttctttaggaggagtaaaaggatcaaatgcactaaacgaaactgaaacaagcgatcgaaaatatecctttgggattettgactegataag

tctattattttcagagaaaaaatattcattgttttetgggttggtgattgecaccaatcattecattcaaaattgttgttttaccacacccattecgee

cgataaaagcatgaatgttegtgetgggecatagaattaacegtcacctcaaaaggtatagttaaatcactgaatececgggagcactttttetat

taaatgaaaagtggaaatctgacaattctggcaaaccatttaacacacgtgecgaactgtcecatgaatttetgaaagagttaccectetaagt

aatgaggtgttaaggacgctttecattttcaatgteggetaategatttggecatactactaaatcctgaatagetttaagaaggttatgtttaaa

accatcgcttaatttgetgagattaacatagtagtcaatgetttcacctaaggaaaaaaacatttcagggagttgactgaattttttatetattaa

tgaataagtgcttacttettetttttgacctacaaaaccaattttaacattteegatategeatttttcaccatgetcatcaaagacagtaagataa

aacattgtaacaaaggaatagtcattccaaccatctgetegtaggaatgecttatttttttetactgecaggaatatacceegectettteaataac

actaaactccaacatatagtaacccttaattttattaaaataaccgcaatttatttggeggcaacacaggatctetettttaagttactetetatta

catacgttttccatctaaaaattagtagtattgaacttaacggggcategtattgtagttttecatatttagetttetgettecttttggataaceeca

ctgttattcatgttgcatggtgecactgtttataccaacgatatagtctattaatgcatatatagtategecgaacgattagetettecaggettetyg

aagaagcgtttcaagtactaataagcecgatagatagecacggacttegtagecatttttecataagtgttaacttecgetectegetecataaca

gacattcactacagttatggcggaaaggtatgcatgetgggtgtggggaagtegtgaaagaaaagaagtcagetgegtegtttgacatcea

ctgctatettettactggttatgeaggtegtagtgggtggecacacaaagetttgecactggattgegaggetttgtgettetetggagtgegace

aggtttgatgacaaaaaattagcgcaagaagacaaaaatcaccttgegetaatgetcetgttacaggtcactaataccatctaagtagttgatt

catagtgactgcatatgttgtgttttacagtattatgtagtectgttttttatgcaaaatctaatttaatatattgatatttatatcattttacgtttetegtt

cagcttttttatactaagttggcattataaaaaagcattgettatcaatttgttgcaacgaacaggtcactatcagtcaaaataaaatcattattt

gatttcaattttgtcccactcectgectetgtecatcacgatactgtgatgecatggtgtecgacttatgeccgagaagatgttgagcaaactta

tcgettatetgettetecatagagtettgecagacaaactgegeaactegtgaaaggtaggeggatcececttegaaggaaagacctgatgettt

tcgtgegegecataaaataccttgatactgtgecggatgaaageggttegegacgagtagatgcaattatggtttetecgecaagaatetett

tgcatttatcaagtgtttecttecattgatattecgagagecatcaatatgcaatgetgttgggatggcaatttttacgectgttttgetttgetegac

ataaagatatccatctacgatatcagaccacttecatttegecataaatcaccaactegttgeccggtaacaacagecagttecattgecaagtet

gagccaacatggtgatgattctgetgettgataaattttecaggtattegtecagecgtaagtettgatetecttacetetgattttgetgegegag

tggcagcgacatggtttgttgttatatggecttecagetattgecteteggaatgecategetcagtgttgatetgattaacttggetgacgeege

cttgcectegtetatgtatecattgageattgecgeaatttettttgtggtgatgtettecaagtggageatcaggcagaccectecttattgettt

aattttgctcatgtaatttatgagtgtettetgettgattectetgetggecaggattttttegtagegatcaagecatgaatgtaacgtaacgga
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Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

attatcactgttgattctegetgtcagaggettgtgtttgtgtectgaaaataactcaatgttggectgtatagettcagtgattgegattegect
gtctetgectaatccaaactetttaccegtecttgggtecctgtagecagtaatatecattgtttettatataaaggttagggggtaaatecegge
getcatgacttegecttetteccatttetgatectettcaaaaggecacctgttactggtegatttaagtcaacctttacegetgattegtggaa
cagatactctcttecatecttaaccggaggtgggaatatectgeatteccgaacccategacgaactgtttcaaggettettggacgteget
ggcgtgegttecactectgaagtgtcaagtacatcgcaaagtetecgeaattacacgcaagaaaaaaccgecatcaggeggettggtgtt
ctttcagttettcaattegaatattggttacgtetgeatgtgetatetgegeccatatcatecagtggtegtagecagtegttgatgtteteegett
cgataactctgttgaatggetetecattecattetectgtgacteggaagtgeatttatecatectecataaaacaaaaccegecgtagegagtt
cagataaaataaatcccegegagtgegaggattgttatgtaatattgggtttaatcatctatatgttttgtacagagagggcaagtategttte
caccgtactegtgataataattttgecacggtatcagtecatttetegecacattgecagaatggggatttgtettecattagacttataaacctteatyg
gaatatttgtatgccgactctatatctataccttcatctacataaacaccttegtgatgtetgeatggagacaagacaceggatcetgeacaac
attgataacgcccaatctttttgetcagactctaactcattgatactcatttataaactecttgcaatgtatgtegtttcagetaaacggtateag
caatgtttatgtaaagaaacagtaagataatactcaacccgatgtttgagtacggtcatcatctgacactacagactetggecategetgtga
agacgacgcgaaattcagecattttcacaagegttatettttacaaaaccgatctcactctectttgatgegaatgecagegtcagacatcata
tgcagatactcacctgecatectgaacccattgacctecaaccecgtaatagegatgegtaatgatgtegatagttactaacgggtettgtte
gattaactgccgcagaaactcttecaggtcaccagtgcagtgettgataacaggagtetteccaggatggegaacaacaagaaactggtt
tcegtettecacggacttegttgetttecagtttagecaatacgettacteccatecgagataacaccttegtaatactcacgetgetegttgagtt
ttgattttgctgtttcaagetcaacacgecagtttecctactgttagegeaatatectegttetectggtegeggegtttgatgtattgetggtttet
ttcecegttecatecageagttecagecacaategatggtgttaccaattcatggaaaaggtetgegtcaaatecccagtegteatgeattgect
getetgecgettcacgcagtgectgagagttaatttegetcacttegaacctetetgtttactgataagttecagatectectggeaacttgea
caagtccgacaaccctgaacgaccaggegtettegtteatetateggategecacactcacaacaatgagtggcagatatagectggty
gttcaggeggegcatttttattgetgtgttgegetgtaattettetatttetgatgetgaatcaatgatgtetgecatetttecattaatecctgaact
gttggttaatacgcttgagggtgaatgcgaataataaaaaaggagectgtageteectgatgattttgetttteatgttecategttecttaaaga
cgcegtttaacatgecgattgecaggettaaatgagteggtgtgaateccatcagegttacegtttegeggtgettettecagtacgetacgy
caaatgtcatcgacgtttttateceggaaactgetgtetggetttttttgatttcagaattagectgacgggcaatgetgegaagggegttttect
getgaggtgtcattgaacaagtceccatgteggcaagcataagecacacagaatatgaagecegetgecagaaaaatgeatteegtggttgt
catacctggtttecteteatetgettetgetttegecaccatcatttecagettttgtgaaagggatgeggetaacgtatgaaattettegtetgttt
ctactggtattggcacaaacctgatteccaatttgagcaaggetatgtgecatetegatactegttettaactcaacagaagatgetttgtgeat
acagccectegtttattatttatetectecagecageegetgtgetttcagtggattteggataacagaaaggecgggaaatacecagecteg
ctttgtaacggagtagacgaaagtgattgegectacceggatattategtgaggatgegtcategecattgetecccaaatacaaaaccaa
tttcagccagtgectegtecattttttegatgaactecggecacgatetegtcaaaactegecatgtactttteatecegetcaatcacgacata
atgcaggecttcacgettecatacgegggteatagttggecaaagtaccaggeattttttegegtecacccacatgetgtactgeacetgggee
atgtaagctgactttatggectegaaaccaccgagecggaacttecatgaaatecccgggaggtaaacgggcatttecagttcaaggeegtty
ccgtcactgecataaaccategggagageaggeggtacgeatactttegtegegatagatgateggggattcagtaacattcacgecgga
agtgaattcaaacagggttectggegtegttetegtactgttttecccaggecagtgetttagegttaacttecggagecacaceggtgcaaa
ccteagcaagcagggtgtggaagtaggacattttecatgtcaggecacttetttecggageggggttttgetatcacgttgtgaacttetgaa
geggtgatgacgecgagecgtaatttgtgecacgecateateccectgttegacagetetecacategateceggtacgetgecaggataatyg
tceggtgteatgetgecaccttetgetetgeggetttetgtttcaggaatecaagagettttactgetteggectgtgtecagttetgacgatge
acgaatgtcgeggegaaatatctgggaacagageggcaataagtegtcateccatgttttatecagggegatcagcagagtgttaatete

ctgcatggttteategttaacceggagtgatgtegegttecggetgacgttetgeagtgtatgecagtattttegacaatgegeteggetteate
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Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5 (SEQ ID NO: 4).

cttgtcatagataccagcaaatccgaaggecagacgggecacactgaatcatggetttatgacgtaacateegtttgggatgegactgeca

cggeccegtgatttetetgecttegegagttttgaatggttegeggeggeattcatecateccatteggtaacgcagateggatgattacggt

ccttgeggtaaatcecggeatgtacaggattecattgtectgetcaaagtecatgecatcaaactgetggtttteattgatgatgegggaccag

ccatcaacgeccaccacceggaacgatgecattetgettatcaggaaaggegtaaatttetttegtecacggattaaggeegtactggttygyg

caacgatcagtaatgcgatgaactgegeategetggeatcacctttaaatgecgtetggegaagagtggtgatcagttectgtgggtega

cagaatccatgecgacacgttecagecagetteccagecagegttgegagtgecagtactcattegttttatacctetgaatcaatatcaacct

ggtggtgagcaatggtttcaaccatgtacceggatgtgttetgecatgegetectgaaactcaacategtcatcaaacgecacgggtaatgga

ttttttgctggeccegtggegttgcaaatgategatgeatagegattcaaacaggtgetggggeaggectttttecatgtegtetgecagtte

tgcctetttetettecacgggegagetgetggtagtgacgegeccagetetgagectcaagacgatectgaatgtaataagegttecatgget

gaactcctgaaatagetgtgaaaatategeccegegaaatgecgggetgattaggaaaacaggaaagggggttagtgaatgettttgetty

atctcagtttcagtattaatatccattttttataagegtegacggcettcacgaaacatcttttecategecaataaaagtggegatagtgaatttag

tctggatagecataagtgtttgatecattetttgggactectggetgattaagtatgtegataaggegtttecateegtcacgtaatttacgggt

gattcgttcaagtaaagattcggaagggcagcecagcaacaggecaccectgcaatggeatattgeatggtgtgetecttatttatacataac

gaaaaacgcctegagtgaagegttattggtatgeggtaaaaccgecactecaggeggecttgatagtecatatcatetgaatcaaatattectyg

atgtatcgatatcggtaattettattecttegetaccatecattggaggecatecttectgaccatttecatcattecagtegaactcacacaca

acaccatatgcatttaagtcegettgaaattgetataagcagagcatgttgegecagcatgattaatacagcatttaatacagageegtgtttat

tgagtcggtattcagagtctgaccagaaattattaatctggtgaagtttttectetgtcattacgtcatggtegatttcaatttetattgatgettte

cagtcgtaatcaatgatgtattttttgatgtttgacatctgttcatatectcacagataaaaaategecctcacactggagggcaaagaagatt

tccaataatcagaacaagteggetectgtttagttacgagegacattgetecgtgtattecactegttggaatgaatacacagtgecagtgtttat

tctgttatttatgccaaaaataaaggccactatcaggecagetttgttgttetgtttaccaagttetetggecaatcattgeegtegttegtattgee

catttatcgacatatttcccatettecattacaggaaacatttettecaggettaaccatgcattecgattgecagettgeatecattgeategettyg

aattgtccacaccattgatttttatcaatagtegtagtcatacggatagtectggtattgttecatcacatectgaggatgetettegaactette

aaattcttcttecatatatcaccttaaatagtggattgeggtagtaaagattgtgectgtettttaaccacatcaggeteggtggttetegtgtac

ccctacagcegagaaatceggataaactattacaaccectacagtttgatgagtatagaaatggatccactegttatteteggacgagtgttea

gtaatgaacctctggagagaaccatgtatatgatcegttatcetgggttggacttetgettttaageccagataactggectgaatatgttaatga

gagaatcggtattcctcatgtgtggcatgttttegtetttgetettgeattttegetagecaattaatgtgecategattatcagetattgecagege

cagatataagcgatttaagctaagaaaacgcattaagatgcaaaacgataaagtgcgatcagtaattcaaaaccttacagaagagcaatce

tatggttttgtgcgcageccttaatgaaggcaggaagtatgtggttacatcaaaacaattcccatacattagtgagttgattgagettggtgt

gttgaacaaaactttttcccgatggaatggaaagcatatattattecctattgaggatatttactggactgaattagttgecagetatgatecat

ataatattgagataaagccaaggccaatatctaagtaactagataagaggaatcgattttceecttaattttetggegtecactgeatgttatge

cgegttegecaggettgetgtaccatgtgegetgattettgegetcaatacgttgecaggttgetttcaatetgtttgtggtattcagecageac

tgtaaggtctatcggatttagtgegetttetactegtgattteggtttgegattcagegagagaatagggeggttaactggttttgegettace

ccaaccaacaggggatttgetgetttecattgagectgtttetetgegegacgttegeggeggegtgtttgtgeatecatetggattetecty

tcagttagctttggtggtgtgtggecagttgtagtectgaacgaaaaceccecegegattggcacattggecagetaatecggaategeactta

cggccaatgettegtttegtatcacacaccecaaagecttetgetttgaatgetgeecttettecagggettaatttttaagagegtecacetteat

ggtggtcagtgegtectgetgatgtgetcagtatcacegecagtggtatttatgtcaacaccgecagagataatttatcacegecagatggtt

atctgtatgttttttatatgaatttattttttgcaggggggcattgtttggtaggtgagagatctgaattgetatgtttagtgagttgtatetatttattt

ttcaataaatacaattggttatgtgttttgggggegategtgaggcaaagaaaacceggegetgaggecgggttattettgttetetggtea

aattatatagttggaaaacaaggatgcatatatgaatgaacgatgcagaggcaatgccgatggegatagtgggtatcatgtageegettat
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TABLE 10-continued

Sequence of A::Tn-I-Sce2-PsapLuxAB-Cm5

(SEQ ID NO: 4).

getggaaagaagcaataacccgcagaaaaacaaagctcecaagetcaacaaaactaagggcatagacaataactaccgatgtcatatac

ccatactetetaatettggecagteggegegttetgettecgattagaaacgtcaaggcageaatcaggattgcaatcatggttectgeatat

gatgacaatgtcgccccaagaccatcetetatgagetgaaaaagaaacaccaggaatgtagtggeggaaaaggagatagcaaatgetta

cgataacgtaaggaattattactatgtaaacaccaggcatgattetgttecegeataattactectgataattaatecttaactttgeccacetge

cttttaaaacattccagtatatcacttttecattettgegtagcaatatgecatcetettcagetatetcageattggtgaccttgttecagaggeget

gagagatggcctttttctgatagataatgttetgttaaaatatetecggecteatettttgececgeaggctaatgtetgaaaattgaggtgacy

ggttaaaaataatatccttggcaaccttttttatatcecttttaaattttggettaatgactatatccaatgagtcaaaaagctecccttcaatatet

gttgccectaagacctttaatatategecaaatacaggtagettggettetaccttecacegttgtteggecgatgaaatgecatatgcataacat

cgtetttggtggttececteatcagtggetetatetgaacgegetetecactgettaatgacattecttteccgattaaaaaatetgtcagateg

gatgtggtcggeccgaaaacagttetggcaaaaccaatggtgtegecttcaacaaacaaaaaagatgggaatcccaatgattegteatet

gecgaggctgttettaatatettcaactgaagetttagagegatttatettetgaaccagactettgteatttgttttggtaaagagaaaagttttte

catcgattttatgaatatacaaataattggagccaacctgcaggtgatgattatcageccagcagagaattaaggaaaacagacaggtttatt

gagcgettatcetttecctttatttttgetgeggtaagtegecataaaaaccattettecataattcaatecatttactatgttatgttetgaggggagt

gaaaattcccctaattcgatgaagattettgetcaattgttatcagetatgegecgaccagaacaccttgecgatcagecaaacgtetettea

ggccactgactagegataactttecccacaacggaacaacteteattgeatgggatcattgggtactgtgggtttagtggttgtaaaaacac

ctgaccgetatccctgatcagtttettgaaggtaaactecatcacceccaagtetggctatgecagaaatcacctggetcaacagectgetea

gggtcaacgagaattaacattccgtcaggaaagettggettggagectgttggtgeggtecatggaattacettcaacctcaagecagaat

gcagaatcactggettttttggttgtgettacccateteteegeatcacctttggtaaaggttetaagetcaggtgagaacatecctgectgaa

catgagaaaaaacagggtactcatactcacttctaagtgacggctgcatactaaccgettcatacatetegtagatttetetggegattgaa

gggctaaattcttcaacgctaactttgagaatttttgcaageaatgeggegttataagecatttaatgecattgatgecattaaataaagcaccaa

cgectgactgecccatecccatettgtetgegacagattectgggataagecaagttcatttttetttttttecataaattgetttaaggegacgt

gegtectcaagetgetettgtgttaatggtttettttttgtgetecatacgttaaatet

Equivalents

The present disclosure is not to be limited in terms of the
particular embodiments described in this application. Many
modifications and variations can be made without departing
from its spirit and scope, as will be apparent to those skilled
in the art. Functionally equivalent methods and apparatuses
within the scope of the disclosure, in addition to those
enumerated herein, will be apparent to those skilled in the art
from the foregoing descriptions. Such modifications and
variations are intended to fall within the scope of the
appended claims. The present disclosure is to be limited only
by the terms of the appended claims, along with the full
scope of equivalents to which such claims are entitled. It is
to be understood that this disclosure is not limited to
particular methods, reagents, compounds compositions or
biological systems, which can, of course, vary. It is also to
be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is
not intended to be limiting.

In addition, where features or aspects of the disclosure are
described in terms of Markush groups, those skilled in the
art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of
members of the Markush group.

As will be understood by one skilled in the art, for any and
all purposes, particularly in terms of providing a written
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description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges
thereof. Any listed range can be easily recognized as suffi-
ciently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths,
tenths, etc. As a non-limiting example, each range discussed
herein can be readily broken down into a lower third, middle
third and upper third, etc. As will also be understood by one
skilled in the art all language such as “up to,” “at least,”
“greater than,” “less than,” and the like include the number
recited and refer to ranges which can be subsequently
broken down into subranges as discussed above. Finally, as
will be understood by one skilled in the art, a range includes
each individual member. Thus, for example, a group having
1-3 proteins refers to groups having 1, 2, or 3 proteins.
Similarly, a group having 1-5 proteins refers to groups
having 1, 2, 3, 4, or 5 proteins, and so forth.

While various aspects and embodiments have been dis-
closed herein, other aspects and embodiments will be appar-
ent to those skilled in the art. The various aspects and
embodiments disclosed herein are for purposes of illustra-
tion and are not intended to be limiting, with the true scope
and spirit being indicated by the following claims.

All references cited herein are incorporated by reference
herein in their entireties and for all purposes to the same
extent as if each individual publication, patent, or patent
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application was specifically and individually incorporated
by reference in its entirety for all purposes.

REFERENCES

Burbulis, 1., Yamaguchi, K., Gordon, A., Carlson, R., Brent,
R., 2005. Using protein-DNA chimeras to detect and
count small numbers of molecules. Nat Methods 2, 31-37.

Chen, B. X., Szabolcs, M. J., Matsushima, A. Y., Erlanger,
B. E. F.,, 1996. A strategy for immunohistochemical signal
enhancement by end-product amplification. The journal
of histochemistry and cytochemistry: official journal of
the Histochemistry Society 44, 819-24.

Chiu, N. H., Christopoulos, T. K., 1999. Two-site expression
immunoassay using a firefly luciferase-coding DNA label.
Clin Chem 45, 1954-1959.

Christopoulos, T. K., Chiu, N. H., 1995. Expression immu-
noassay. Antigen quantitation using antibodies labeled
with enzyme-coding DNA fragments. Anal Chem 67,
4290-4294.

Guo, Y., Zhou, Y.-F., Zhang, X., Zhang, Z., Qiao, Y., Bi,
L.-J., Wen, I, Liang, M., Zhang, I., 2006. Phage display
mediated immuno-PCR. Nucleic acids research 34, 4-9.

Hill, P. J., Rees, C. E., Winson, M. K., Stewart, G. S., 1993.
The application of lux genes. Biotechnology and applied
biochemistry 17 (Pt 1), 3-14.

Hill, P. J., Stewart, G. S., 1994. Use of lux genes in applied
biochemistry. Journal of bioluminescence and chemilu-
minescence 9, 211-5.

Johannsson, A., Stanley, C. J., Self, C. H., 1985. A fast
highly sensitive colorimetric enzyme immunoassay sys-
tem demonstrating benefits of enzyme amplification in
clinical chemistry. Clin Chim Acta 148, 119-124.

Kazane, S. A., Sok, D., Cho, E. H., Uson, M. L., Kuhn, P,
Schultz, P. G., Smider, V. V, 2012. Site-specific DNA-
antibody conjugates for specific and sensitive immuno-
PCR. Proc Natl Acad Sci USA 109, 3731-3736.

Lansdorp, P. M., Van der Kwast, T. H., De Boer, M.,
Zeijlemaker, W. P., 1984. Stepwise amplified immunop-
eroxidase (PAP) staining 1 Cellular morphology in rela-
tion to membrane markers. J Histochem Cytochem 32,
172-178.

Lind, K., Kubista, M., 2005. Development and evaluation of
three real-time immuno-PCR assemblages for quantifica-
tion of PSA. J Immunol Methods 304, 107-116.

Manukhov, 1. V, Rastorguev, S. M., Eroshnikov, G. E.,
Zarubina, A. P., Zavil’ gel’skﬁ, G. B., 2000. [Cloning and
expression of the lux-operon of Photorhabdus lumine-

10

15

20

25

30

35

40

45

134

scens, strain Zm1: nucleotide sequence of luxAB genes
and basic properties of luciferase]. Genetika 36, 322-30.

Meighen, E. A., 1991. Molecular biology of bacterial bio-
luminescence. Microbiol. Rev 55, 123-142.

Niemeyer, C. M., Adler, M., Wacker, R., 2007. Detecting
antigens by quantitative immuno-PCR. Nat Protoc 2,
1918-1930.

Sano, T., Smith, C. L., Cantor, C. R., 1992. Immuno-PCR:
very sensitive antigen detection by means of specific
antibody-DNA conjugates. Science 258, 120-122.

Scholle, M. D., Kehoe, J. W., Kay, B. K., 2005. Efficient
construction of a large collection of phage-displayed
combinatorial peptide libraries. Comb Chem High
Throughput Screen 8, 545-551.

Schweitzer, B., Wiltshire, S., Lambert, J., O’Malley, S.,
Kukanskis, K., Zhu, Z., Kingsmore, S. F., Lizardi, P. M.,
Ward, D. C., 2000. Inaugural article: immunoassays with
rolling circle DNA amplification: a versatile platform for
ultrasensitive antigen detection. Proc Natl Acad Sci USA
97, 10113-10119.

Smith, G. P., 1985. Filamentous fusion phage: novel expres-
sion vectors that display cloned antigens on the virion
surface. Science 228, 1315-1317.

Sternberger, L. A., Hardy Jr., P. H., Cuculis, J. J., Meyer, H.
G., 1970. The unlabeled antibody enzyme method of
immunohistochemistry: preparation and properties of
soluble antigen-antibody complex (horseradish peroxi-
dase-antihorseradish peroxidase) and its use in identifi-
cation of spirochetes. J Histochem Cytochem 18, 315-
333.

Stewart, G. S., Williams, P., 1992. lux genes and the appli-
cations of bacterial bioluminescence. Journal of general
microbiology 138, 1289-300.

Szittner, R., Meighen, E., 1990. Nucleotide sequence,
expression, and properties of luciferase coded by lux
genes from a terrestrial bacterium. The Journal of bio-
logical chemistry 265, 16581-7.

Takeda, S., Tsukiji, S., Nagamune, T., 2004. Site-specific
conjugation of oligonucleotides to the C-terminus of
recombinant protein by expressed protein ligation. Bioorg
Med Chem Lett 14,2407-2410.

Tummuru, M. K., Blaser, M. J., 1992. Characterization of
the Campylobacter fetus sapA promoter: evidence that the
sapA promoter is deleted in spontaneous mutant strains. J
Bacteriol 174,5916-5922.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 34

<210> SEQ ID NO 1

<211> LENGTH: 10990

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 1

aatgctacta ctattagtag aattgatgce accttttcag ctcgegecce aaatgaaaat 60

atagctaaac aggttattga ccatttgega aatgtatcta atggtcaaac taaatctact 120

cgttegecaga attgggaatc aactgttaca tggaatgaaa cttccagaca ccgtacttta 180
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-continued
gttgcatatt taaaacatgt tgagctacag caccagattc agcaattaag ctctaagcca 240
tcegcaaaaa tgacctcectta tcaaaaggag caattaaagg tactctctaa tcctgacctg 300
ttggagtttyg ctteceggtet ggttcgettt gaagctcgaa ttaaaacgeyg atatttgaag 360
tcttteggge ttectcecttaa tetttttgat gcaatcceget ttgcttctga ctataatagt 420
cagggtaaag acctgatttt tgatttatgg tcattctegt tttctgaact gtttaaagca 480
tttgaggggg attcaatgaa tatttatgac gattccgcag tattggacge tatccagtct 540
aaacatttta ctattacccc ctctggcaaa acttcttttyg caaaagccte tcgetatttt 600
ggtttttatc gtecgtectggt aaacgagggt tatgatagtg ttgctcttac tatgectegt 660
aattcctttt ggcgttatgt atctgcatta gttgaatgtg gtattcctaa atctcaactg 720
atgaatcttt ctacctgtaa taatgttgtt ccgttagttc gttttattaa cgtagatttt 780
tctteccaac gtcectgactyg gtataatgag ccagttctta aaatcgcata aggtaattca 840
caatgattaa agttgaaatt aaaccatctc aagcccaatt tactactegt tctggtgttt 900
ctegtecaggg caagecttat tcactgaatg agcagetttyg ttacgttgat ttgggtaatg 960
aatatccggt tecttgtcaag attactcecttg atgaaggtca gccagcecctat gegectggte 1020
tgtacaccgt tcatctgtcecce tetttcaaag ttggtcagtt cggttccctt atgattgacce 1080
gtctgcgect cgttceccggcet aagtaacatg gagcaggtceg cggatttcga cacaatttat 1140
caggcgatga tacaaatctc cgttgtactt tgtttcgege ttggtataat cgectgggggt 1200
caaagatgag tgttttagtg tattctttcg cctetttegt tttaggttgg tgccttegta 1260
gtggcattac gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ctttagtcect 1320
caaagcctcet gtagecgttg ctaccctegt tcecgatgetg tetttegetg ctgagggtga 1380
cgatccegca aaagcggcect ttaactccct gcaagcctca gcgaccgaat atatcggtta 1440
tgcgtgggeg atggttgttyg tcattgtcgg cgcaactatc ggtatcaage tgtttaagaa 1500
attcacctcg aaagcaagct gataaaccga tacaattaaa ggctcecctttt ggagectttt 1560
tttttggaga ttttcaacgt gaaaaaatta ttattcgcaa ttcctttagt tgttccttte 1620
tattctcact ccgctgaaac tgttgaaagt tgtttagcaa aaccccatac agaaaattca 1680
tttactaacg tctggaaaga cgacaaaact ttagatcgtt acgctaacta tgagggttgt 1740
ctgtggaatg ctacaggcgt tgtagtttgt actggtgacg aaactcagtg ttacggtaca 1800
tgggttcecta ttgggcttge tatccctgaa aatgagggtg gtggctctga gggtggcggt 1860
tctgagggtg gecggttctga gggtggeggt actaaacctce ctgagtacgg tgatacacct 1920
attccggget atacttatat caaccctcte gacggcactt atccgectgg tactgagcaa 1980
aaccccgceta atcctaatcce ttetettgag gagtctcage ctcttaatac tttcatgttt 2040
cagaataata ggttccgaaa taggcagggg gcattaactg tttatacggg cactgttact 2100
caaggcactg accccgttaa aacttattac cagtacactc ctgtatcatc aaaagccatg 2160
tatgacgctt actggaacgg taaattcaga gactgcgcett tccattctgg ctttaatgaa 2220
gatccatteg tttgtgaata tcaaggccaa tcgtctgacce tgcctcaacc tcctgtcaat 2280
gctggeggeg getetggtgg tggttetggt ggcggcectcetyg agggtggtgg ctetgagggt 2340
ggcggttetyg agggtggcgg ctetgaggga ggcggttceeg gtggtggetce tggtteceggt 2400
gattttgatt atgaaaagat ggcaaacgct aataaggggg ctatgaccga aaatgccgat 2460
gaaaacgcgce tacagtctga cgctaaaggce aaacttgatt ctgtcgctac tgattacggt 2520
gctgctateg atggtttcat tggtgacgtt tccggecttyg ctaatggtaa tggtgctact 2580
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-continued
ggtgattttg ctggctctaa ttcccaaatg gctcaagteg gtgacggtga taattcacct 2640
ttaatgaata atttccgtca atatttacct tcecctcecte aatcggttga atgtcecgeccect 2700
tttgtcttta gecgctggtaa accatatgaa ttttctattg attgtgacaa aataaactta 2760
ttcegtggtg tetttgegtt tettttatat gttgccacct ttatgtatgt attttcectacg 2820
tttgctaaca tactgcgtaa taaggagtct taatcatgcc agttcttttg ggtattcegt 2880
tattattgcg tttecteggt ttecttetgg taactttgtt cggctatctg cttactttte 2940
ttaaaaaggg cttcggtaag atagctattg ctatttcatt gtttcttget cttattattg 3000
ggcttaactc aattcttgtg ggttatctct ctgatattag cgctcaatta ccctctgact 3060
ttgttcaggg tgttcagtta attctcccgt ctaatgceget tccctgtttt tatgttatte 3120
tctctgtaaa ggctgctatt ttcatttttg acgttaaaca aaaaatcgtt tettatttgg 3180
attgggataa ataatatggc tgtttatttt gtaactggca aattaggctc tggaaagacg 3240
ctcgttageg ttggtaagat tcaggataaa attgtagcetg ggtgcaaaat agcaactaat 3300
cttgatttaa ggcttcaaaa cctcccgcaa gtcecgggaggt tcgctaaaac gectcegegtt 3360
cttagaatac cggataagcc ttctatatct gatttgettg ctattgggeg cggtaatgat 3420
tcctacgatg aaaataaaaa cggcttgcett gttectcgatg agtgcggtac ttggtttaat 3480
acccgttett ggaatgataa ggaaagacag ccgattattg attggtttcet acatgctegt 3540
aaattaggat gggatattat ttttcttgtt caggacttat ctattgttga taaacaggcg 3600
cgttctgcat tagctgaaca tgttgtttat tgtcgtegtce tggacagaat tactttacct 3660
tttgtcggta ctttatattc tcecttattact ggctcgaaaa tgcctcectgece taaattacat 3720
gttggcgttyg ttaaatatgg cgattctcaa ttaagcccta ctgttgageg ttggctttat 3780
actggtaaga atttgtataa cgcatatgat actaaacagg ctttttctag taattatgat 3840
tceggtgttt attcttattt aacgecttat ttatcacacg gtcggtattt caaaccatta 3900
aatttaggtc agaagatgaa attaactaaa atatatttga aaaagttttc tcgecgttcett 3960
tgtcttgecga ttggatttgce atcagcattt acatatagtt atataaccca acctaagccg 4020
gaggttaaaa aggtagtctc tcagacctat gattttgata aattcactat tgactcttct 4080
cagcgtcetta atctaagcta tcegctatgtt ttcaaggatt ctaagggaaa attaattaat 4140
agcgacgatt tacagaagca aggttattca ctcacatata ttgatttatg tactgtttcc 4200
attaaaaaag gtaattcaaa tgaaattgtt aaatgtaatt aattttgttt tcttgatgtt 4260
tgtttcatca tcttecttttyg ctcaggtaat tgaaatgaat aattcgccte tgcgcgattt 4320
tgtaacttgg tattcaaagc aatcaggcga atccgttatt gtttctccecg atgtaaaagg 4380
tactgttact gtatattcat ctgacgttaa acctgaaaat ctacgcaatt tctttatttce 4440
tgttttacgt gctaataatt ttgatatggt tggttcaatt ccttccataa ttcagaagta 4500
taatccaaac aatcaggatt atattgatga attgccatca tctgataatc aggaatatga 4560
tgataattcc gectcecttetyg gtggtttcett tgttccgcaa aatgataatg ttactcaaac 4620
ttttaaaatt aataacgttc gggcaaagga tttaatacga gttgtcgaat tgtttgtaaa 4680
gtctaatact tctaaatcct caaatgtatt atctattgac ggctctaatc tattagttgt 4740
tagtgcacct aaagatattt tagataacct tcctcaattc ctttctactg ttgatttgece 4800
aactgaccag atattgattg agggtttgat atttgaggtt cagcaaggtg atgctttaga 4860
tttttcattt gectgctgget ctcagegtgg cactgttgca ggcggtgtta atactgaccg 4920
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cctcacctet gttttatett ctgectggtgg ttegtteggt atttttaatg gegatgtttt 4980
agggctatca gttcgcgcat taaagactaa tagccattca aaaatattgt ctgtgccacg 5040
tattcttacg ctttcaggtc agaagggttc tatctctgtt ggccagaatg tcecccttttat 5100
tactggtcegt gtgactggtyg aatctgccaa tgtaaataat ccatttcaga cgattgagcg 5160
tcaaaatgta ggtatttcca tgagcgtttt tcctgttgca atggctggceg gtaatattgt 5220
tctggatatt accagcaagg ccgatagttt gagttcttet actcaggcaa gtgatgttat 5280
tactaatcaa agaagtattg ctacaacggt taatttgcgt gatggacaga ctcttttact 5340
cggtggcectce actgattata aaaacacttc tcaagattct ggcgtaccgt tectgtctaa 5400
aatcccttta atcggcctece tgtttagcte ccgctctgat tccaacgagg aaagcacgtt 5460
atacgtgctc gtcaaagcaa ccatagtacg cgccctgtag cggcgcatta agcgcecggcegg 5520
gtgtggtggt tacgcgcagce gtgaccgcta cacttgccag cgccctageg ccecgcetectt 5580
tcgetttett cecttecttt ctegecacgt tcegecggett tecccecgtcaa gcetctaaatce 5640
gggggcteece tttagggttce cgatttagtg ctttacggca cctcgacccce aaaaaacttg 5700
atttgggtga tggttcacgt agtgggccat cgccctgata gacggttttt cgccctttga 5760
cgttggagtc cacgttcttt aatagtggac tcttgttcecca aactggaaca acactcaacc 5820
ctatctceggg ctattctttt gatttataag ggattttgcc gatttcggaa ccaccatcaa 5880
acaggatttt cgcctgctgg ggcaaaccag cgtggaccge ttgctgcaac tetctcaggg 5940
ccaggcggtg aagggcaatc agctgttgce cgtcectcecgetg gtgaaaagaa aaaccaccct 6000
ggcgcccaat acgcaaaccg cctetececeg cgcegttggec gattcattaa tgcagctgge 6060
acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa cgcaattaat gtgagttagce 6120
tcactcatta ggcaccccag gcectttacact ttatgcttecce ggctcgtatg ttgtgtggaa 6180
ttgtgagcgg ataacaattt cacacaggaa acagctatga ccatgattac gaattcacta 6240
gtgattatgg taaagcaaga tgaagttatc acattgttat caaatattcg tagtaatcga 6300
tgcaagatat attctttgtt aggaagttcg catgacttga gtgaaaattt agtggtcctg 6360
cgcaattttt atcaatcggt tacgaaagcc gctatcgcga tggataatga tcatctggat 6420
attgatgttg atattactga accgtcattt gaacatttaa ctattgcgac agtcaatgaa 6480
cgccgaatga gaattgagat tgaaaatcaa gcaatttctc tgtcttaaaa tcectattgaga 6540
tattctatca ctcaaatagc aatataagga ctctctatga aatttggaaa ctttttgett 6600
acataccaac ctccccaatt ttctcaaaca gaggtaatga aacgtttggt taaattaggt 6660
cgcatctetg aggagtgtgg ttttgatacce gtatggttac tggagcatca tttcacggag 6720
tttggtttge ttggtaaccc ttatgtcgct gctgcatatt tacttggcge gactaaaaaa 6780
ttgaatgtag gaactgccge tattgttctt cccacagecce atccagtacg ccaacttgaa 6840
gatgtgaatt tattggatca aatgtcaaaa ggacgatttc ggtttggtat ttgccgaggg 6900
ctttacaaca aggactttcg cgtattcggce acagatatga ataacagtcg cgccttageg 6960
gaatgctggt acgggctgat aaagaatggc atgacagagg gatatatgga agctgataat 7020
gaacatatca agttccataa ggtaaaagta aaccccgcgg cgtatagcag aggtggcgca 7080
ccggtttatg tggtggctga atcagcettcg acgactgagt gggctgctca atttggecta 7140
ccgatgatat taagttggat tataaatact aacgaaaaga aagcacaact tgagctttat 7200
aatgaagtgg ctcaagaata tgggcacgat attcataata tcgaccattg cttatcatat 7260
ataacatctg tagatcatga ctcaattaaa gcgaaagaga tttgccggaa atttctgggg 7320
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cattggtatg attcttatgt gaatgctacg actatttttg atgattcaga ccaaacaaga 7380
ggttatgatt tcaataaagg gcagtggcgt gactttgtat taaaaggaca taaagatact 7440
aatcgcegta ttgattacag ttacgaaatc aatcccgtgg gaacgccgca ggaatgtatt 7500
gacataattc aaaaagacat tgatgctaca ggaatatcaa atatttgttg tggatttgaa 7560
gctaatggaa cagtagacga aattattgct tccatgaagce tcecttccagtce tgatgtcatg 7620
ccatttctta aagaaaaaca acgttcgcta ttatattagc taaggagaaa gaaatgaaat 7680
ttggattgtt cttccttaac ttcatcaatt caacaactgt tcaagaacaa agtatagttc 7740
gcatgcagga aataacggag tatgttgata agttgaattt tgaacagatt ttagtgtatg 7800
aaaatcattt ttcagataat ggtgttgtcg gcgctcctet gactgtttet ggttttetge 7860
tcggtttaac agagaaaatt aaaattggtt cattaaatca catcattaca actcatcatc 7920
ctgtcgcecat agcggaggaa gcecttgcttat tggatcagtt aagtgaaggg agatttattt 7980
tagggtttag tgattgcgaa aaaaaagatg aaatgcattt ttttaatcgc ccggttgaat 8040
atcaacagca actatttgaa gagtgttatg aaatcattaa cgatgcttta acaacaggct 8100
attgtaatcc agataacgat ttttatagct tccctaaaat atctgtaaat ccccatgett 8160
atacgccagg cggacctcgg aaatatgtaa cagcaaccag tcatcatatt gttgagtggg 8220
cggccaaaaa aggtattcct ctcatcttta agtgggatga ttctaatgat gttagatatg 8280
aatatgctga aagatataaa gccgttgcgg ataaatatga cgttgaccta tcagagatag 8340
accatcagtt aatgatatta gttaactata acgaagatag taataaagct aaacaagaga 8400
cgcgtgcatt tattagtgat tatgttcttg aaatgcaccce taatgaaaat ttcgaaaata 8460
aacttgaaga aataattgca gaaaacgctg tcggaaatta tacggagtgt ataactgecgg 8520
ctaagttggc aattgaaaag tgtggtgcga aaagtgtatt gectgtceccttt gaaccaatga 8580
atgatttgat gagccaaaaa aatgtaatca atattgttga tgataatatt aagaagtacc 8640
acatggaata tacctaatag atttcgagtt gcagcgaggc ggcaagtgaa cgaatcccca 8700
ggagcataga taactatgtg actggggtga gtgaaagcag ccaacaaagc agcagcttga 8760
aagatgaagg gtataaaaga gtatgacagc agtgctgcca tactttctaa tattatcttg 8820
aggagtaaaa caggtatgac ttcatatgtt gataaacaag aaattacagc aagctcagaa 8880
attgatgatt tgattttttc gagcgatcca ttagtgtggt cttacgacga gcaggaaaaa 8940
atcagaaaga aacttgtgct tgatgcattt cgtaatcatt ataaacattg tcgagaatat 9000
cgtcactact gtcaggcaca caaagtagat gacaatatta cggaaattga tgacatacct 9060
gtattcccaa catcggtttt taagtttact cgcttattaa cttctcagga aaacgagatt 9120
gaaagttggt ttaccagtag cggcacgaat ggtttaaaaa gtcaggtggc gcgtgacaga 9180
ttaagtattg agagactctt aggctctgtg agttatggca tgaaatatgt tggtagttgg 9240
tttgatcatc aaatagaatt agtcaatttg ggaccagata gatttaatgc tcataatatt 9300
tggtttaaat atgttatgag tttggtggaa ttgttatatc ctacgacatt taccgtaaca 9360
gaagaacgaa tagattttgt taaaacattg aatagtcttg aacgaataaa aaatcaaggg 9420
aaagatcttt gtcttattgg ttcgccatac tttatttatt tactctgcca ttatatgaaa 9480
gataaaaaaa tctcattttc tggagataaa agcctttata tcataaccgg aggcggctgg 9540
aaaagttacg aaaaagaatc tctgaaacgt gatgatttca atcatctttt atttgatact 9600
ttcaatctca gtgatattag tcagatccga gatatattta atcaagttga actcaacact 9660
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tgtttctttg aggatgaaat gcagcgtaaa catgttccge cgtgggtata tgcgcgageg 9720
cttgatcctg aaacgttgaa acctgtacct gatggaacgc cggggttgat gagttatatg 9780
gatgcgtcag caaccagtta tccagcattt attgttaccg atgatgtcgg gataattage 9840
agagaatatg gtaagtatcc cggcgtgctce gttgaaattt tacgtcgcgt caatacgagg 9900
acgcagaaag ggtgtgcttt aagcttaaac caagcattta atagttgaca taatcgaatt 9960
ccegggagag ctcgatatceg catgcecggtac ctctagaaga agcettgggat ccgtcecgacct 10020
gcagcaattc actggccgte gttttacaac gtcgtgactg ggaaaaccct ggcegttacce 10080
aacttaatcg ccttgcagca catccceccctt tcegeccagetg gegtaatage gaagaggcce 10140
gcaccgateg ccctteccaa cagttgcegeca gectgaatgg cgaatggegce tttgectggt 10200
tteccggcace agaagcggtyg ccggaaagct ggctggagtg cgatcttcect gaggceccgata 10260
cggtcgtegt cccctcaaac tggcagatgce acggttacga tgcgcccatc tacaccaacg 10320
taacctatcc cattacggtc aatccgeccegt ttgttcccac ggagaatccg acgggttgtt 10380
actcgctcac atttaatgtt gatgaaagct ggctacagga aggccagacg cgaattattt 10440
ttgatggcgt tcctattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt 10500
taacaaaata ttaacgttta caatttaaat atttgcttat acaatcttcc tgtttttggg 10560
gcttttcectga ttatcaaccg gggtacatat gattgacatg ctagttttac gattaccgtt 10620
catcgattct cttgtttgcect ccagactctce aggcaatgac ctgatagcct ttgtagatct 10680
ctcaaaaata gctaccctcet ccggcattaa tttatcaget agaacggttg aatatcatat 10740
tgatggtgat ttgactgtct ccggecttte tcaccctttt gaatctttac ctacacatta 10800
ctcaggcatt gcatttaaaa tatatgaggg ttctaaaaat ttttatcctt gcgttgaaat 10860
aaaggcttct cccgcaaaag tattacaggg tcataatgtt tttggtacaa ccgatttage 10920
tttatgctct gaggctttat tgcttaattt tgctaattct ttgccttgec tgtatgattt 10980
attggatgtt 10990
<210> SEQ ID NO 2
<211> LENGTH: 38773
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 2
tctcacagtyg tacggaccta aagttcccce atagggggta cctaaagccce agccaatcac 60
ctaaagtcaa cctteggttg accttgaggg ttecctaagyg gttggggatyg acccttgggt 120
ttgtctttgg gtgttacctt gagtgtctct ctgtgtcect atctgttaca gtctectaaa 180
gtatcctect aaagtcacct cctaacgtcce atcctaaagce caacacctaa agcectacacce 240
taaagaccca tcaagtcaac gcctatctta aagtttaaac ataaagacca gacctaaaga 300
ccagacctaa agacactaca taaagaccag acctaaagac gccttgttgt tagccataaa 360
gtgataacct ttaatcattg tctttattaa tacaactcac tataaggaga gacaacttaa 420
agagacttaa aagattaatt taaaatttat caaaaagagt attgacttaa agtctaacct 480
ataggatact tacagccatc gagagggaca cggcgaatag ccatcccaat cgacaccggg 540
gtcaaccgga taagtagaca gcctgataag tcgcacgaca gaaagaaatt gaccgcgceta 600
aggcccgtaa agaacgtcac gaggggeget tagaggcacyg cagattcaaa cgtcgcaacce 660
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gcaaggcacyg taaagcacac aaagctaagc gcgaaagaat gettgetgeg tggegatggg 720
ctgaacgtca agaacggcgt aaccatgagg tagctgtaga tgtactagga agaaccaata 780
acgctatget ctgggtcaac atgttctetg gggactttaa ggegettgag gaacgaatcg 840
cgetgeactyg gegtaatgcet gaccggatgg ctatcgctaa tggtettacyg ctcaacattg 900
ataagcaact tgacgcaatg ttaatgggcet gatagtctta tcttacaggt catctgeggg 960
tggcctgaat aggtacgatt tactaactgg aagaggcact aaatgaacac gattaacatc 1020
gctaagaacg acttctctga catcgaactg gcectgctatec cgttcaacac tctggctgac 1080
cattacggtg agcgtttagce tcgcgaacag ttggcccttg agcatgagtce ttacgagatg 1140
ggtgaagcac gcttccgcaa gatgtttgag cgtcaactta aagctggtga ggttgcggat 1200
aacgctgeccg ccaagcectet catcactacce ctactcecta agatgattgce acgcatcaac 1260
gactggtttyg aggaagtgaa agctaagcgc ggcaagcgcec cgacagcctt ccagttectg 1320
caagaaatca agccggaagc cgtagcgtac atcaccatta agaccactct ggcttgecta 1380
accagtgctg acaatacaac cgttcaggct gtagcaagcg caatcggtceg ggccattgag 1440
gacgaggctce gcectteggtceg tatccgtgac cttgaagcta agcacttcaa gaaaaacgtt 1500
gaggaacaac tcaacaagcg cgtagggcac gtctacaaga aagcatttat gcaagttgtce 1560
gaggctgaca tgctctctaa gggtctactc ggtggcgagg cgtggtcttce gtggcataag 1620
gaagactcta ttcatgtagg agtacgctgc atcgagatgc tcattgagtc aaccggaatg 1680
gttagcttac accgccaaaa tgctggcegta gtaggtcaag actctgagac tatcgaactce 1740
gcacctgaat acgctgaggc tatcgcaacc cgtgcaggtg cgctggctgg catctctecg 1800
atgttccaac cttgcgtagt tcecctcectaag ccgtggactg gecattactgg tggtggctat 1860
tgggctaacg gtcgtcecgtee tetggegetg gtgegtactce acagtaagaa agcactgatg 1920
cgctacgaag acgtttacat gcctgaggtg tacaaagcga ttaacattgce gcaaaacacc 1980
gcatggaaaa tcaacaagaa agtcctagceg gtcgccaacyg taatcaccaa gtggaagcat 2040
tgtcecggteg aggacatccecce tgcgattgag cgtgaagaac tcccgatgaa accggaagac 2100
atcgacatga atcctgaggc tcectcaccgcg tggaaacgtg ctgccgctge tgtgtaccgce 2160
aaggacaagg ctcgcaagtc tcgccgtatce agecttgagt tcatgcttga gcaagccaat 2220
aagtttgcta accataaggc catctggttc ccttacaaca tggactggceg cggtcegtgtt 2280
tacgctgtgt caatgttcaa cccgcaaggt aacgatatga ccaaaggact gcecttacgcetg 2340
gcgaaaggta aaccaatcgg taaggaaggt tactactggc tgaaaatcca cggtgcaaac 2400
tgtgcgggtg tcgataaggt tccgtteccct gagegcatca agttcattga ggaaaaccac 2460
gagaacatca tggcttgcge taagtctcca ctggagaaca cttggtgggce tgagcaagat 2520
tcteegttet gettecttge gttetgettt gagtacgetg gggtacagca ccacggectg 2580
agctataact gctcecttee getggegttt gacgggtett getctggcat ccagcactte 2640
tcegegatge tccgagatga ggtaggtggt cgegecggtta acttgecttece tagtgaaacce 2700
gttcaggaca tctacgggat tgttgctaag aaagtcaacg agattctaca agcagacgca 2760
atcaatggga ccgataacga agtagttacc gtgaccgatg agaacactgg tgaaatctct 2820
gagaaagtca agctgggcac taaggcactg gctggtcaat ggctggctta cggtgttact 2880
cgcagtgtga ctaagcgttc agtcatgacg ctggcttacg ggtccaaaga gttcecggctte 2940
cgtcaacaag tgctggaaga taccattcag ccagctattg attccggcaa gggtctgatg 3000
ttcactcagce cgaatcaggc tgctggatac atggctaagce tgatttggga atctgtgagce 3060
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gtgacggtgg tagctgcggt tgaagcaatg aactggctta agtctgctgce taagctgcetg 3120
gctgectgagyg tcaaagataa gaagactgga gagattcttce gcaagcegttg cgctgtgcat 3180
tgggtaactc ctgatggttt ccctgtgtgg caggaataca agaagcctat tcagacgcgce 3240
ttgaacctga tgttcctegg tcagtteccge ttacagecta ccattaacac caacaaagat 3300
agcgagattg atgcacacaa acaggagtct ggtatcgctc ctaactttgt acacagccaa 3360
gacggtagcc accttcgtaa gactgtagtg tgggcacacyg agaagtacgg aatcgaatct 3420
tttgcactga ttcacgactc cttcggtacce attccggetg acgctgcgaa cctgttcaaa 3480
gcagtgcgeg aaactatggt tgacacatat gagtcttgtg atgtactggc tgatttctac 3540
gaccagttcg ctgaccagtt gcacgagtct caattggaca aaatgccagc acttccggcet 3600
aaaggtaact tgaacctccg tgacatctta gagtcggact tecgcegttcge gtaacgccaa 3660
atcaatacga ctcactatag agggacaaac tcaaggtcat tcgcaagagt ggcctttatg 3720
attgaccttc ttccggttaa tacgactcac tataggagaa ccttaaggtt taactttaag 3780
acccttaagt gttaattaga gatttaaatt aaagaattac taagagagga ctttaagtat 3840
gcgtaacttc gaaaagatga ccaaacgttc taaccgtaat gctcgtgact tcgaggcaac 3900
caaaggtcgc aagttgaata agactaagcg tgaccgctct cacaagcgta getgggaggg 3960
tcagtaagat gggacgttta tatagtggta atctggcagc attcaaggca gcaacaaaca 4020
agctgttecca gttagactta geggtcattt atgatgactg gtatgatgcc tatacaagaa 4080
aagattgcat acggttacgt attgaggaca ggagtggaaa cctgattgat actagcacct 4140
tctaccacca cgacgaggac gttctgttca atatgtgtac tgattggttg aaccatatgt 4200
atgaccagtt gaaggactgg aagtaatacg actcagtata gggacaatgc ttaaggtcgc 4260
tctctaggag tggcecttagt catttaacca ataggagata aacattatga tgaacattaa 4320
gactaaccecg tttaaagccg tgtcectttegt agagtctgec attaagaagg ctctggataa 4380
cgctgggtat cttatcgctyg aaatcaagta cgatggtgta cgcgggaaca tcectgcgtaga 4440
caatactgct aacagttact ggctctctceg tgtatctaaa acgattccgg cactggagca 4500
cttaaacggg tttgatgttc gctggaagcg tctactgaac gatgaccgtt gettctacaa 4560
agatggcttt atgcttgatg gggaactcat ggtcaagggc gtagacttta acacagggtc 4620
cggcctactg cgtaccaaat ggactgacac gaagaaccaa gagttccatg aagagttatt 4680
cgttgaacca atccgtaaga aagataaagt tccctttaag ctgcacactg gacaccttca 4740
cataaaactg tacgctatcc tcccgctgca catcgtggag tctggagaag actgtgatgt 4800
catgacgttg ctcatgcagg aacacgttaa gaacatgctg cctctgctac aggaatactt 4860
ccetgaaate gaatggcaag cggctgaatce ttacgaggtce tacgatatgg tagaactaca 4920
gcaactgtac gagcagaagc gagcagaagg ccatgagggt ctcattgtga aagacccgat 4980
gtgtatctat aagcgcggta agaaatctgg ctggtggaaa atgaaacctg agaacgaagc 5040
tgacggtatc attcagggtc tggtatgggg tacaaaaggt ctggctaatg aaggtaaagt 5100
gattggtttt gaggtgcttce ttgagagtgg tcgtttagtt aacgccacga atatctcectceg 5160
cgccttaatg gatgagttca ctgagacagt aaaagaggcc accctaagtce aatggggatt 5220
ctttagccca tacggtattg gcgacaacga tgcttgtact attaaccctt acgatggcetg 5280
ggcgtgtcaa attagctaca tggaggaaac acctgatggce tcectttgcggce acccatcegtt 5340
cgtaatgttc cgtggcaccyg aggacaaccc tcaagagaaa atgtaatcac actggctcac 5400
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cttcgggtgg gectttcectge gtttataagg agacacttta tgtttaagaa ggttggtaaa 5460
ttecttgegg ctttggcage tatcctgacg cttgcgtata ttcecttgecggt ataccctcaa 5520
gtagcactag tagtagttgg cgcttgttac ttagcggcag tgtgtgcttg cgtgtggagt 5580
atagttaact ggtaatacga ctcactaaag gaggtacaca ccatgatgta cttaatgcca 5640
ttactcatcg tcattgtagg atgccttgcg ctceccactgta gecgatgatga tatgccagat 5700
ggtcacgctt aatacgactc actaaaggag acactatatg tttcgacttc attacaacaa 5760
aagcgttaag aatttcacgg ttcgeccegtge tgaccgttca atcgtatgtg cgagcgagceg 5820
ccgagctaag atacctctta ttggtaacac agttcecctttg gcaccgagceg tccacatcat 5880
tatcacccgt ggtgactttyg agaaagcaat agacaagaaa cgtccggttce ttagtgtggce 5940
agtgacccge ttccegtteg tecgtetgtt actcaaacga atcaaggagg tgttctgatg 6000
ggactgttag atggtgaagc ctgggaaaaa gaaaacccgc cagtacaagc aactgggtgt 6060
atagcttgct tagagaaaga tgaccgttat ccacacacct gtaacaaagg agctaacgat 6120
atgaccgaac gtgaacaaga gatgatcatt aagttgatag acaataatga aggtcgccca 6180
gatgatttga atggctgcgg tattctcectge tccaatgtece cttgccacct ctgecccegea 6240
aataacgatc aaaagataac cttaggtgaa atccgagcga tggacccacg taaaccacat 6300
ctgaataaac ctgaggtaac tcctacagat gaccagcectt ccgctgagac aatcgaaggt 6360
gtcactaagc cttcccacta catgectgttt gacgacattg aggctatcga agtgattget 6420
cgttcaatga ccgttgagca gttcaaggga tactgcttcg gtaacatctt aaagtacaga 6480
ctacgtgctg gtaagaagtc agagttagcg tacttagaga aagacctagc gaaagcagac 6540
ttctataaag aactctttga gaaacataag gataaatgtt atgcataact tcaagtcaac 6600
cccacctgece gacagcectat ctgatgactt cacatcttge tcagagtggt gcecgaaagat 6660
gtgggaagag acattcgacg atgcgtacat caagctgtat gaactttgga aatcgagagg 6720
tcaatgacta tgtcaaacgt aaatacaggt tcacttagtg tggacaataa gaagttttgg 6780
gctaccgtag agtcctcgga gcattcectte gaggttccaa tctacgctga gaccctagac 6840
gaagctctgg agttagccga atggcaatac gttccggctg getttgaggt tactcegtgtg 6900
cgteccttgtg tagcaccgaa gtaatacgac tcactattag ggaagactcce ctctgagaaa 6960
ccaaacgaaa cctaaaggag attaacatta tggctaagaa gattttcacc tectgcgetgg 7020
gtaccgctga accttacgct tacatcgcca agccggacta cggcaacgaa gagcegtgget 7080
ttgggaaccce tcgtggtgte tataaagttg acctgactat tcccaacaaa gacccgcgcet 7140
gccagcgtat ggtcgatgaa atcgtgaagt gtcacgaaga ggcttatget gctgecgttg 7200
aggaatacga agctaatcca cctgctgtag ctcecgtggtaa gaaaccgctg aaaccgtatg 7260
agggtgacat gccgttctte gataacggtg acggtacgac tacctttaag ttcaaatgcet 7320
acgcgtettt ccaagacaag aagaccaaag agaccaagca catcaatctg gttgtggttg 7380
actcaaaagg taagaagatg gaagacgttc cgattatcgg tggtggctct aagctgaaag 7440
ttaaatattc tctggttcca tacaagtgga acactgctgt aggtgcgagce gttaagctgce 7500
aactggaatc cgtgatgctg gtcgaactgg ctacctttgg tggcggtgaa gacgattggg 7560
ctgacgaagt tgaagagaac ggctatgttg cctectggttc tgccaaagcg agcaaaccac 7620
gcgacgaaga aagctgggac gaagacgacg aagagtccga ggaagcagac gaagacggag 7680
acttctaagt ggaactgcgg gagaaaatcc ttgagcgaat caaggtgact tecctcetgggt 7740
gttgggagtyg gcagggcgct acgaacaata aagggtacgg gcaggtgtgg tgcagcaata 7800
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ccggaaaggt tgtctactgt catcgcgtaa tgtctaatge tccgaaaggt tcectaccgtcece 7860
tgcactcecctg tgataatcca ttatgttgta accctgaaca cctatccata ggaactccaa 7920
aagagaactc cactgacatg gtaaataagg gtcgctcaca caaggggtat aaactttcag 7980
acgaagacgt aatggcaatc atggagtcca gcgagtccaa tgtatcctta gctcgcacct 8040
atggtgtctc ccaacagact atttgtgata tacgcaaagg gaggcgacat ggcaggttac 8100
ggcgctaaag gaatccgaaa ggttggageg tttcegetcectg gectagagga caaggtttca 8160
aagcagttgg aatcaaaagg tattaaattc gagtatgaag agtggaaagt gccttatgta 8220
attccggcga gcaatcacac ttacactcca gacttcttac ttccaaacgg tatattcecgtt 8280
gagacaaagg gtctgtggga aagcgatgat agaaagaagc acttattaat tagggagcag 8340
caccccgagce tagacatceg tattgtectte tcaagctcac gtactaagtt atacaaaggt 8400
tctccaacgt cttatggaga gttctgcgaa aagcatggta ttaagttcge tgataaactg 8460
atacctgctg agtggataaa ggaacccaag aaggaggtcc cctttgatag attaaaaagg 8520
aaaggaggaa agaaataatg gctcgtgtac agtttaaaca acgtgaatct actgacgcaa 8580
tctttgttca ctgctcgget accaagccaa gtcagaatgt tggtgtccgt gagattcgcece 8640
agtggcacaa agagcagggt tggctcgatg tgggatacca ctttatcatc aagcgagacg 8700
gtactgtgga ggcaggacga gatgagatgg ctgtaggctc tcacgctaag ggttacaacc 8760
acaactctat cggcgtctge cttgttggtg gtatcgacga taaaggtaag ttcgacgcta 8820
actttacgcce agcccaaatg caatccectte gctcactget tgtcacactg ctggctaagt 8880
acgaaggcgce tggtcttege geccatcatg aggtggegece gaaggcttge ccecttegtteg 8940
accttaagcg ttggtgggag aagaacgaac tggtcacttc tgaccgtgga taatgatcta 9000
ttggaagtcg ttgcgtggat ttatagaact aggagggaat tgcatggaca attcgcacga 9060
ttccgatagt gtatttcttt accacattce ttgtgacaac tgtgggagta gtgatgggaa 9120
ctcgetgtte tcectgacggac acacgttctg ctacgtatgce gagaagtgga ctgctggtaa 9180
tgaagacact aaagagaggg cttcaaaacg gaaaccctca ggaggtaaac caatgactta 9240
caacgtgtgg aacttcgggg aatccaatgg acgctactcc gecgttaactg cgagaggaat 9300
ctccaaggaa acctgtcaga aggctggcta ctggattgcce aaagtagacg gtgtgatgta 9360
ccaagtggct gactatcggg accagaacgg caacattgtg agtcagaagg ttcgagataa 9420
agataagaac tttaagacca ctggtagtca caagagtgac gctctgttcg ggaagcactt 9480
gtggaatggt ggtaagaaga ttgtcgttac agaaggtgaa atcgacatgc ttaccgtgat 9540
ggaacttcaa gactgtaagt atcctgtagt gtcgttgggt cacggtgect ctgccgctaa 9600
gaagacatgc gctgccaact acgaatactt tgaccagttc gaacagatta tcttaatgtt 9660
cgatatggac gaagcagggc gcaaagcagt cgaagaggct gcacaggtte tacctgetgg 9720
taaggtacga gtggcagttc ttccgtgtaa ggatgcaaac gagtgtcacc taaatggtca 9780
cgaccgtgaa atcatggagc aagtgtggaa tgctggtect tggattcctg atggtgtggt 9840
atcggcetett tecgttacgtg aacgaatccg tgagcaccta tcgtccgagg aatcagtagg 9900
tttacttttc agtggctgca ctggtatcaa cgataagacc ttaggtgccce gtggtggtga 9960
agtcattatg gtcacttcecg gttccecggtat gggtaagtca acgttcgtcc gtcaacaage 10020
tctacaatgg ggcacagcga tgggcaagaa ggtaggctta gcgatgcttg aggagtccgt 10080
tgaggagacc gctgaggacc ttataggtct acacaaccgt gtccgactga gacaatccga 10140
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ctcactaaag agagagatta ttgagaacgg taagttcgac caatggttcg atgaactgtt 10200
cggcaacgat acgttccatc tatatgactc attcgccgag gctgagacgg atagactget 10260
cgctaagctg gectacatge getcaggcett gggctgtgac gtaatcattce tagaccacat 10320
ctcaatcgtce gtatccgett ctggtgaatc cgatgagegt aagatgattg acaacctgat 10380
gaccaagctc aaagggttcg ctaagtcaac tggggtggtg ctggtcgtaa tttgtcacct 10440
taagaaccca gacaaaggta aagcacatga ggaaggtcgce cccgtttcta ttactgacct 10500
acgtggttct ggcgcactac gccaactatc tgatactatt attgcccttg agcgtaatca 10560
gcaaggcgat atgcctaacc ttgtcctegt tecgtattcte aagtgccget ttactggtga 10620
tactggtatc gctggctaca tggaatacaa caaggaaacc ggatggcttg aaccatcaag 10680
ttactcaggg gaagaagagt cacactcaga gtcaacagac tggtccaacg acactgactt 10740
ctgacaggat tcttgacagt tgtttcatat gaagagattg ttaagtcacg ataatcaata 10800
ggagaaatca atatgatcgt ttctgacatc gaagctaacg ccctcttaga gagcegtcact 10860
aagttccact gcggggttat ctacgactac tccaccgcectg agtacgtaag ctaccgtcceg 10920
agtgacttcg gtgcgtatct ggatgcegcetg gaagccgagg ttgcacgagg cggtcettatt 10980
gtgttccaca acggtcacaa gtatgacgtt cctgcattga ccaaactggc aaagttgcaa 11040
ttgaaccgag agttccacct tecctcecgtgag aactgtattg acacccttgt gttgtcacgt 11100
ttgattcatt ccaacctcaa ggacaccgat atgggtctte tgcgttccecgg caagttgcce 11160
ggaaaacgct ttgggtctca cgctttggag gegtggggtt atcgcttagg cgagatgaag 11220
ggtgaataca aagacgactt taagcgtatg cttgaagagc agggtgaaga atacgttgac 11280
ggaatggagt ggtggaactt caacgaagag atgatggact ataacgttca ggacgttgtg 11340
gtaactaaag ctctccttga gaagctactc tctgacaaac attacttccce tcecctgagatt 11400
gactttacgg acgtaggata cactacgttc tggtcagaat cccttgaggc cgttgacatt 11460
gaacatcgtg ctgcatggct gctcegctaaa caagagcgca acgggttccce gtttgacaca 11520
aaagcaatcg aagagttgta cgtagagtta gctgctcgce gcectctgagtt gectccecgtaaa 11580
ttgaccgaaa cgttcggcte gtggtatcag cctaaaggtg gcactgagat gttctgccat 11640
ccgcgaacag gtaagccact acctaaatac cctcecgcatta agacacctaa agttggtggt 11700
atctttaaga agcctaagaa caaggcacag cgagaaggcce gtgagcecttg cgaacttgat 11760
acccgcegagt acgttgctgg tgctecttac accccagttg aacatgttgt gtttaacccet 11820
tcgtctegtyg accacattca gaagaaactc caagaggctg ggtgggtccce gaccaagtac 11880
accgataagg gtgctcctgt ggtggacgat gaggtactcg aaggagtacg tgtagatgac 11940
cctgagaagce aagccgctat cgacctcatt aaagagtact tgatgattca gaagcgaatce 12000
ggacagtctg ctgagggaga caaagcatgg cttcgttatg ttgctgagga tggtaagatt 12060
catggttctg ttaaccctaa tggagcagtt acgggtcegtg cgacccatge gttcccaaac 12120
cttgcgcaaa ttccecgggtgt acgttcetect tatggagage agtgtcgcege tgcttttgge 12180
gctgagcacce atttggatgg gataactggt aagccttggg ttcaggctgg catcgacgca 12240
tceggtettyg agctacgetg cttggcectcac ttcatggcecte getttgataa cggcgagtac 12300
gctcacgaga ttcecttaacgg cgacatccac actaagaacc agatagctgc tgaactacct 12360
acccgagata acgctaagac gttcatctat gggttcctet atggtgctgg tgatgagaag 12420
attggacaga ttgttggtgc tggtaaagag cgcggtaagg aactcaagaa gaaattcctt 12480
gagaacaccc ccgcgattge agcactccgce gagtctatec aacagacact tgtcecgagtce 12540
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tctcaatggg tagctggtga gcaacaagtc aagtggaaac gccgctggat taaaggtctg 12600
gatggtcgta aggtacacgt tcgtagtcct cacgctgcect tgaataccct actgcaatct 12660
gctggtgete tcatctgcaa actgtggatt atcaagaccg aagagatgct cgtagagaaa 12720
ggcttgaage atggctggga tggggacttt gcgtacatgg catgggtaca tgatgaaatc 12780
caagtaggct gccgtaccga agagattgct caggtggtca ttgagaccgce acaagaagcg 12840
atgcgetggg ttggagacca ctggaacttce cggtgtctte tggataccga aggtaagatg 12900
ggtcctaatt gggcgatttg ccactgatac aggaggctac tcatgaacga aagacactta 12960
acaggtgctg cttctgaaat gctagtagcc tacaaattta ccaaagctgg gtacactgte 13020
tattacccta tgctgactca gagtaaagag gacttggttg tatgtaagga tggtaaattt 13080
agtaaggttc aggttaaaac agccacaacg gttcaaacca acacaggaga tgccaagcag 13140
gttaggctag gtggatgcgg taggtccgaa tataaggatg gagactttga cattcttgeg 13200
gttgtggttyg acgaagatgt gcttattttc acatgggacg aagtaaaagg taagacatcc 13260
atgtgtgtcg gcaagagaaa caaaggcata aaactatagg agaaattatt atggctatga 13320
caaagaaatt taaagtgtcc ttcgacgtta ccgcaaagat gtcgtctgac gttcaggcaa 13380
tcttagagaa agatatgctg catctatgta agcaggtcgg ctcaggtgcg attgtecccca 13440
atggtaaaca gaaggaaatg attgtccagt tcctgacaca cggtatggaa ggattgatga 13500
cattcgtagt acgtacatca tttcgtgagg ccattaagga catgcacgaa gagtatgcag 13560
ataaggactc tttcaaacaa tctcctgcaa cagtacggga ggtgttctga tgtctgacta 13620
cctgaaagtg ctgcaagcaa tcaaaagttg ccctaagact ttccagtcca actatgtacg 13680
gaacaatgcg agcctcgtag cggaggcecgce ttceccegtggt cacatctegt gectgactac 13740
tagtggacgt aacggtggcg cttgggaaat cactgcttce ggtactcget ttctgaaacg 13800
aatgggagga tgtgtctaat gtctcgtgac cttgtgacta ttccacgcga tgtgtggaac 13860
gatatacagg gctacatcga ctctctggaa cgtgagaacg atagccttaa gaatcaacta 13920
atggaagctg acgaatacgt agcggaacta gaggagaaac ttaatggcac ttcttgacct 13980
taaacaattc tatgagttac gtgaaggctg cgacgacaag ggtatccttg tgatggacgg 14040
cgactggctg gtcttccaag ctatgagtge tgctgagttt gatgecctcett gggaggaaga 14100
gatttggcac cgatgctgtg accacgctaa ggcccgtcag attcttgagg attccattaa 14160
gtcctacgag acccgtaaga aggcttggge aggtgctcca attgtcecttg cgttcaccga 14220
tagtgttaac tggcgtaaag aactggttga cccgaactat aaggctaacc gtaaggccgt 14280
gaagaaacct gtagggtact ttgagttcct tgatgctcte tttgagcgcg aagagttcta 14340
ttgcatccgt gagcectatge ttgagggtga tgacgttatg ggagttattg cttccaatcce 14400
gtctgecctte ggtgctegta aggctgtaat catctcecttge gataaggact ttaagaccat 14460
ccctaactgt gacttcecctgt ggtgtaccac tggtaacatce ctgactcaga ccgaagagtce 14520
cgctgactgg tggcacctcect tceccagaccat caagggtgac atcactgatg gttactcagg 14580
gattgctgga tggggtgata ccgccgagga cttcttgaat aacccgttca taaccgagcce 14640
taaaacgtct gtgcttaagt ccggtaagaa caaaggccaa gaggttacta aatgggttaa 14700
acgcgaccct gagcectcatg agacgcetttg ggactgcatt aagtccattg gecgcgaagge 14760
tggtatgacc gaagaggata ttatcaagca gggccaaatg gctcgaatcc tacggttcaa 14820
cgagtacaac tttattgaca aggagattta cctgtggaga ccgtagcgta tattggtctg 14880
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ggtctttgtyg ttectcecggagt gtgectcatt tegtggggec tttgggactt agccagaata 14940
atcaagtcgt tacacgacac taagtgataa actcaaggtc cctaaattaa tacgactcac 15000
tatagggaga taggggcctt tacgattatt actttaagat ttaactctaa gaggaatctt 15060
tattatgtta acacctatta accaattact taagaaccct aacgatattc cagatgtacc 15120
tcgtgcaacce gctgagtatce tacaggttceg attcaactat gecgtaccteg aagcgtctgg 15180
tcatatagga cttatgcgtg ctaatggttg tagtgaggcce cacatcttgg gtttcattca 15240
gggcctacag tatgcectcta acgtcattga cgagattgag ttacgcaagg aacaactaag 15300
agatgatggg gaggattgac actatgtgtt tctcaccgaa aattaaaact ccgaagatgg 15360
ataccaatca gattcgagcc gttgagccag cgcctctgac ccaagaagtg tcaagegtgg 15420
agttcggtgg gtcttctgat gagacggata ccgagggcac cgaagtgtct ggacgcaaag 15480
gcctcaaggt cgaacgtgat gattccgtag cgaagtctaa agccagcggce aatggctcecg 15540
ctcgtatgaa atcttccatc cgtaagtccg catttggagg taagaagtga tgtctgagtt 15600
cacatgtgtg gaggctaaga gtcgcttcecceg tgcaatccgg tggactgtgg aacaccttgg 15660
gttgcctaaa ggattcgaag gacactttgt gggctacage ctctacgtag acgaagtgat 15720
ggacatgtct ggttgccgtg aagagtacat tctggactcet accggaaaac atgtagcgta 15780
cttecgegtgg tgcgtaaget gtgacattca ccacaaagga gacattctgg atgtaacgte 15840
cgttgtcatt aatcctgagg cagactctaa gggcttacag cgattcctag cgaaacgctt 15900
taagtacctt gcggaactcc acgattgcga ttgggtgtct cgttgtaage atgaaggcga 15960
gacaatgcgt gtatacttta aggaggtata agttatgggt aagaaagtta agaaggccgt 16020
gaagaaagtc accaagtccg ttaagaaagt cgttaaggaa ggggctcgtc cggttaaaca 16080
ggttgctgge ggtctagcectg gtetggetgg tggtactggt gaagcacaga tggtggaagt 16140
accacaagct gccgcacaga ttgttgacgt acctgagaaa gaggtttcca ctgaggacga 16200
agcacagaca gaaagcggac gcaagaaagc tcgtgctgge ggtaagaaat ccttgagtgt 16260
agccecgtage tceccggtggeg gtatcaacat ttaatcagga ggttatcgtg gaagactgca 16320
ttgaatggac cggaggtgtc aactctaagg gttatggtcg taagtgggtt aatggtaaac 16380
ttgtgactcc acataggcac atctatgagg agacatatgg tccagttcca acaggaattg 16440
tggtgatgca tatctgcgat aaccctaggt gctataacat aaagcacctt acgcttggaa 16500
ctccaaagga taattccgag gacatggtta ccaaaggtag acaggctaaa ggagaggaac 16560
taagcaagaa acttacagag tcagacgttc tcgctatacg ctcttcaacc ttaagccacce 16620
gctecttagg agaactgtat ggagtcagtc aatcaaccat aacgcgaata ctacagcgta 16680
agacatggag acacatttaa tggctgagaa acgaacagga cttgcggagg atggcgcaaa 16740
gtctgtctat gagcgtttaa agaacgaccg tgctccctat gagacacgcg ctcagaattg 16800
cgctcaatat accatcccat cattgttccee taaggactce gataacgcct ctacagatta 16860
tcaaactcecg tggcaagceg tgggcgctceg tggtctgaac aatctagcect ctaagetcat 16920
gctggcteta ttececctatge agacttggat gcgacttact atatctgaat atgaagcaaa 16980
gcagttactg agcgaccccg atggactcge taaggtcgat gagggcctct cgatggtaga 17040
gcgtatcatce atgaactaca ttgagtctaa cagttaccge gtgactctct ttgaggctcet 17100
caaacagtta gtcgtagctg gtaacgtcct gctgtaccta ccggaaccgg aagggtcaaa 17160
ctataatccc atgaagctgt accgattgtce ttcttatgtg gtccaacgag acgcattcgg 17220
caacgttctg caaatggtga ctcgtgacca gatagctttt ggtgctctece ctgaggacat 17280
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ccgtaaggct gtagaaggtc aaggtggtga gaagaaagct gatgagacaa tcgacgtgta 17340
cactcacatc tatctggatg aggactcagg tgaatacctc cgatacgaag aggtcgaggg 17400
tatggaagtc caaggctccg atgggactta tcctaaagag gcttgecccat acatcccgat 17460
tcggatggtce agactagatg gtgaatccta cggtcgtteg tacattgagg aatacttagg 17520
tgacttacgg tcccttgaaa atctccaaga ggctatcgte aagatgtcca tgattagcte 17580
taaggttatc ggcttagtga atcctgectgg tatcacccag ccacgceccgac tgaccaaage 17640
tcagactggt gacttcgtta ctggtcegtce agaagacatc tcgttecctecce aactggagaa 17700
gcaagcagac tttactgtag ctaaagccgt aagtgacgct atcgaggctc gectttegtt 17760
tgcctttatg ttgaactctg cggttcagceg tacaggtgaa cgtgtgaccg ccgaagagat 17820
tcggtatgta gecttctgaac ttgaagatac tttaggtggt gtctactcta tectttcectca 17880
agaattacaa ttgcctctgg tacgagtgct cttgaagcaa ctacaagcca cgcaacagat 17940
tcetgagtta cctaaggaag ccgtagagcec aaccattagt acaggtctgg aagcaattgg 18000
tcgaggacaa gaccttgata agctggagcg gtgtgtcact gecgtgggctg cactggcacce 18060
tatgcgggac gaccctgata ttaaccttgce gatgattaag ttacgtattg ccaacgctat 18120
cggtattgac acttctggta ttctactcac cgaagaacag aagcaacaga agatggccca 18180
acagtctatg caaatgggta tggataatgg tgctgctgcg ctggctcaag gtatggctge 18240
acaagctaca gcttcacctg aggctatgge tgctgccget gattcecgtag gtttacagece 18300
gggaatttaa tacgactcac tatagggaga cctcatcttt gaaatgagcg atgacaagag 18360
gttggagtcc tcggtcttcee tgtagttcaa ctttaaggag acaataataa tggctgaatc 18420
taatgcagac gtatatgcat cttttggcgt gaactccgcect gtgatgtctg gtggttccgt 18480
tgaggaacat gagcagaaca tgctggctct tgatgttgct gcccegtgatg gecgatgatge 18540
aatcgagtta gcgtcagacg aagtggaaac agaacgtgac ctgtatgaca actctgaccce 18600
gttcggtcaa gaggatgacg aaggccgcat tcaggttcgt atcggtgatg gctcetgagee 18660
gaccgatgtg gacactggag aagaaggcgt tgagggcacc gaaggttccg aagagtttac 18720
cccactgggce gagactccag aagaactggt agctgcctcect gagcaacttg gtgagcacga 18780
agagggcttc caagagatga ttaacattgc tgctgagegt ggcatgagtg tcgagaccat 18840
tgaggctatc cagcgtgagt acgaggagaa cgaagagttg tccgccgagt cctacgctaa 18900
gctggctgaa attggctaca cgaaggcttt cattgactceg tatatccgtg gtcaagaage 18960
tctggtggag cagtacgtaa acagtgtcat tgagtacgct ggtggtcgtg aacgttttga 19020
tgcactgtat aaccaccttg agacgcacaa ccctgaggct gcacagtcge tggataatge 19080
gttgaccaat cgtgacttag cgaccgttaa ggctatcatc aacttggctg gtgagtctcg 19140
cgctaaggcg ttcggtcgta agccaactcg tagtgtgact aatcgtgcta ttccggctaa 19200
acctcaggct accaagcgtg aaggctttgce ggaccgtage gagatgatta aagctatgag 19260
tgaccctegg tatcgcacag atgccaacta tcgtcgtcaa gtcgaacaga aagtaatcga 19320
ttcgaacttc taactagatc tcattatcat atggctagca tgactggtgg acagcaaatg 19380
ggtactaacc aaggtaaagg tgtagttgct gctggagata aactggcgtt gttcettgaag 19440
gtatttggceg gtgaagtcct gactgcgttce gectcecgtaccet ccegtgaccac ttcectegecac 19500
atggtacgtt ccatctccag cggtaaatcc gctcagttcece ctgttectggg tegcactcag 19560
gcagcgtate tggctceggg cgagaacctc gacgataaac gtaaggacat caaacacacc 19620
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gagaaggtaa tcaccattga cggtctcctg acggctgacg ttctgattta tgatattgag 19680
gacgcgatga accactacga cgttcgctcect gagtatacct ctcagttggg tgaatctctg 19740
gcgatggetyg cggatggtge ggttectgget gagattgceg gtctgtgtaa cgtggaaage 19800
aaatataatg agaacatcga gggcttaggt actgctaccg taattgagac cactcagaac 19860
aaggccgcac ttaccgacca agttgcegcectg ggtaaggaga ttattgcgge tctgactaag 19920
gctegtgegyg ctectgaccaa gaactatgtt ccggetgctg accgtgtgtt ctactgtgac 19980
ccagatagct actctgcgat tcectggcagca ctgatgccga acgcagcaaa ctacgetget 20040
ctgattgacc ctgagaaggg ttctatccge aacgttatgg gectttgaggt tgtagaagtt 20100
ccgcacctca cecgetggtgg tgctggtace gctegtgagg gcactactgg tcagaagcac 20160
gtcttceetyg ccaataaagg tgagggtaat gtcaaggttg ctaaggacaa cgttatcgge 20220
ctgttcatgce accgctctge ggtaggtact gttaagctge gtgacttgge tctggagcge 20280
gctegeegtyg ctaacttcca agcggaccag attatcgcta agtacgcaat gggccacggt 20340
ggtcttcgee cagaagctge aggagctgtce gtattccagt caggtgtgat gcteggggat 20400
ctcgaggggg cccaggcggce cgcactcgac tcggtaccce gatggataat gatcatctgg 20460
atattgatgt tgatattact gaaccgtcat ttgaacattt aactattgcg acagtcaatg 20520
aacgccgaat gagaattgag attgaaaatc aagcaatttce tctgtcttaa aatctattga 20580
gatattctat cactcaaata gcaatataag gactctctat gaaatttgga aactttttgc 20640
ttacatacca acctccccaa ttttctcaaa cagaggtaat gaaacgtttg gttaaattag 20700
gtcgcatcete tgaggagtgt ggttttgata ccgtatggtt actggagcat catttcacgg 20760
agtttggttt gcttggtaac ccttatgtcg ctgctgcata tttacttggce gcgactaaaa 20820
aattgaatgt aggaactgcc gctattgttc ttcccacage ccatccagta cgccaacttg 20880
aagatgtgaa tttattggat caaatgtcaa aaggacgatt tcggtttggt atttgccgag 20940
ggctttacaa caaggacttt cgcgtattcg gcacagatat gaataacagt cgcgccttag 21000
cggaatgctg gtacgggctyg ataaagaatg gcatgacaga gggatatatg gaagctgata 21060
atgaacatat caagttccat aaggtaaaag taaaccccgce ggcgtatage agaggtggeg 21120
caccggttta tgtggtggct gaatcagctt cgacgactga gtgggctgct caatttggece 21180
taccgatgat attaagttgg attataaata ctaacgaaaa gaaagcacaa cttgagcttt 21240
ataatgaagt ggctcaagaa tatgggcacg atattcataa tatcgaccat tgcttatcat 21300
atataacatc tgtagatcat gactcaatta aagcgaaaga gatttgccgg aaatttctgg 21360
ggcattggta tgattcttat gtgaatgcta cgactatttt tgatgattca gaccaaacaa 21420
gaggttatga tttcaataaa gggcagtggc gtgactttgt attaaaagga cataaagata 21480
ctaatcgcceg tattgattac agttacgaaa tcaatccegt gggaacgccg caggaatgta 21540
ttgacataat tcaaaaagac attgatgcta caggaatatc aaatatttgt tgtggatttg 21600
aagctaatgg aacagtagac gaaattattg cttccatgaa gctcttccag tctgatgtca 21660
tgccatttct taaagaaaaa caacgttcgce tattatatta gctaaggaga aagaaatgaa 21720
atttggattg ttcttcctta acttcatcaa ttcaacaact gttcaagaac aaagtatagt 21780
tcgcatgcag gaaataacgg agtatgttga taagttgaat tttgaacaga ttttagtgta 21840
tgaaaatcat ttttcagata atggtgttgt cggcgctecct ctgactgttt ctggttttet 21900
gctecggttta acagagaaaa ttaaaattgg ttcattaaat cacatcatta caactcatca 21960
tcetgtegee atagecggagg aagcttgett attggatcag ttaagtgaag ggagatttat 22020
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tttagggttt agtgattgcg aaaaaaaaga tgaaatgcat ttttttaatc gcccggttga 22080
atatcaacag caactatttg aagagtgtta tgaaatcatt aacgatgctt taacaacagg 22140
ctattgtaat ccagataacg atttttatag cttccctaaa atatctgtaa atccccatge 22200
ttatacgcca ggcggacctce ggaaatatgt aacagcaacc agtcatcata ttgttgagtg 22260
ggcggccaaa aaaggtattc ctcectcatctt taagtgggat gattctaatg atgttagata 22320
tgaatatgct gaaagatata aagccgttgc ggataaatat gacgttgacc tatcagagat 22380
agaccatcag ttaatgatat tagttaacta taacgaagat agtaataaag ctaaacaaga 22440
gacgcgtgca tttattagtg attatgttct tgaaatgcac cctaatgaaa atttcgaaaa 22500
taaacttgaa gaaataattg cagaaaacgc tgtcggaaat tatacggagt gtataactgc 22560
ggctaagttyg gcaattgaaa agtgtggtgc gaaaagtgta ttgctgtcct ttgaaccaat 22620
gaatgatttg atgagccaaa aaaatgtaat caatattgtt gatgataata ttaagaagta 22680
ccacatggaa tatacctaat agatttcgag ttgcagcgag gcggcaagtg aacgaatccc 22740
caggagcata gataactatg tgactggggt gagtgaaagc agccaacaaa gcagcagctt 22800
gaaagatgaa gggtataaaa gagtatgaca gcagtgctgc catactttct aatattatct 22860
tgaggagtaa aacaggtatg acttcatatg ttgataaaca agaaattaca gcaagctcag 22920
aaattgatga tttgattttt tcgagcgatc catctcgaat tcgagectccg tcgacaaget 22980
tgcggecgca ctcgagtaac tagttaaccce cttggggect ctaaacgggt cttgaggggt 23040
tttttgctga aaggaggaac tatatgcgct catacgatat gaacgttgag actgccgctg 23100
agttatcagc tgtgaacgac attctggcgt ctatcggtga acctccggta tcaacgctgg 23160
aaggtgacgc taacgcagat gcagcgaacg ctcggcgtat tctcaacaag attaaccgac 23220
agattcaatc tcgtggatgg acgttcaaca ttgaggaagg cataacgcta ctacctgatg 23280
tttactccaa cctgattgta tacagtgacg actatttatc cctaatgtct acttcececggte 23340
aatccatcta cgttaaccga ggtggctatg tgtatgaccg aacgagtcaa tcagaccgcet 23400
ttgactctgg tattactgtg aacattattc gtctccgega ctacgatgag atgcctgagt 23460
gcttecgtta ctggattgte accaaggctt cccgtcagtt caacaaccga ttetttgggg 23520
caccggaagt agagggtgta ctccaagaag aggaagatga ggctagacgt ctctgcatgg 23580
agtatgagat ggactacggt gggtacaata tgctggatgg agatgcgttc acttctggte 23640
tactgactcg ctaacattaa taaataagga ggctctaatg gcactcatta gccaatcaat 23700
caagaacttg aagggtggta tcagccaaca gcctgacatce cttcegttatc cagaccaagg 23760
gtcacgccaa gttaacggtt ggtcecttcecgga gaccgagggce ctccaaaagc gtccacctcet 23820
tgttttectta aatacacttg gagacaacgg tgcgttaggt caagctccgt acatccacct 23880
gattaaccga gatgagcacg aacagtatta cgctgtgttc actggtagcg gaatccgagt 23940
gttcgacctt tctggtaacg agaagcaagt taggtatcct aacggttcca actacatcaa 24000
gaccgctaat ccacgtaacg acctgcgaat ggttactgta gcagactata cgttcatcgt 24060
taaccgtaac gttgttgcac agaagaacac aaagtctgtc aacttaccga attacaaccc 24120
taatcaagac ggattgatta acgttcgtgg tggtcagtat ggtagggaac taattgtaca 24180
cattaacggt aaagacgttg cgaagtataa gataccagat ggtagtcaac ctgaacacgt 24240
aaacaatacg gatgcccaat ggttagctga agagttagcce aagcagatgc gcactaactt 24300
gtctgattgg actgtaaatg tagggcaagg gttcatccat gtgaccgcac ctagtggtca 24360
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acagattgac tccttcacga ctaaagatgg ctacgcagac cagttgatta accctgtgac 24420
ccactacgct cagtcgttet ctaagcetgcec acctaatgcect cctaacggct acatggtgaa 24480
aatcgtaggg gacgcctcta agtctgccga ccagtattac gttceggtatg acgctgageg 24540
gaaagtttgg actgagactt taggttggaa cactgaggac caagttctat gggaaaccat 24600
gccacacgcet cttgtgcgag ccgctgacgg taatttcgac ttcaagtggce ttgagtggtce 24660
tcctaagtet tgtggtgacg ttgacaccaa cccttggect tettttgttg gttcaagtat 24720
taacgatgtg ttcttcttec gtaaccgett aggattcctt agtggggaga acatcatatt 24780
gagtcgtaca gccaaatact tcaacttcta ccctgegtec attgcgaacc ttagtgatga 24840
cgaccctata gacgtagcetg tgagtaccaa ccgaatagca atccttaagt acgcegttcece 24900
gttctcagaa gagttactca tctggtccga tgaagcacaa ttcgtcectga ctgectcecggg 24960
tactctcaca tctaagtcgg ttgagttgaa cctaacgacc cagtttgacg tacaggaccg 25020
agcgagacct tttgggattg ggcgtaatgt ctactttgct agtceccgaggt ccagcettcac 25080
gtccatccac aggtactacg ctgtgcagga tgtcagttcec gttaagaatg ctgaggacat 25140
tacatcacac gttcctaact acatccectaa tggtgtgtte agtatttgcg gaagtggtac 25200
ggaaaacttc tgttcggtac tatctcacgg ggaccctagt aaaatcttca tgtacaaatt 25260
cctgtacctg aacgaagagt taaggcaaca gtcgtggtct cattgggact ttggggaaaa 25320
cgtacaggtt ctagcttgtc agagtatcag ctcagatatg tatgtgattc ttcgcaatga 25380
gttcaatacg ttcctagcta gaatctcttt cactaagaac gccattgact tacagggaga 25440
accctategt gectttatgg acatgaagat tcgatacacg attcctagtg gaacatacaa 25500
cgatgacaca ttcactacct ctattcatat tccaacaatt tatggtgcaa acttcgggag 25560
gggcaaaatc actgtattgg agcctgatgg taagataacc gtgtttgagc aacctacgge 25620
tgggtggaat agcgaccctt ggctgagact cagcggtaac ttggagggac gcatggtgta 25680
cattgggttc aacattaact tcgtatatga gttctctaag ttcctcatca agcagactge 25740
cgacgacggg tctacctcca cggaagacat tgggcgctta cagttacgcc gagcgtgggt 25800
taactacgag aactctggta cgtttgacat ttatgttgag aaccaatcgt ctaactggaa 25860
gtacacaatg gctggtgcce gattaggctce taacactctg agggctggga gactgaactt 25920
agggaccgga caatatcgat tceccctgtggt tggtaacgcce aagttcaaca ctgtatacat 25980
cttgtcagat gagactaccc ctctgaacat cattgggtgt ggctgggaag gtaactactt 26040
acggagaagt tccggtattt aattaaatat tctccctgtg gtggctcgaa attaatacga 26100
ctcactatag ggagaacaat acgactacgg gagggttttc ttatgatgac tataagacct 26160
actaaaagta cagactttga ggtattcact ccggctcacc atgacattct tgaagctaag 26220
gctgetggta ttgagccgag tttecctgat gettecgagt gtgtcacgtt gagectctat 26280
gggttcecete tagectatcgg tggtaactge ggggaccagt gctggttegt tacgagcgac 26340
caagtgtggc gacttagtgg aaaggctaag cgaaagttcc gtaagttaat catggagtat 26400
cgcgataaga tgcttgagaa gtatgatact ctttggaatt acgtatgggt aggcaatacg 26460
tceccacatte gtttectcaa gactatceggt gcggtattce atgaagagta cacacgagat 26520
ggtcaatttc agttatttac aatcacgaaa ggaggataac catatgtgtt gggcagccge 26580
aatacctatc gctatatctg gegctcagge tatcagtggt cagaacgctc aggccaaaat 26640
gattgccget cagaccgctg ctggtcegteg tcaagctatg gaaatcatga ggcagacgaa 26700
catccagaat gctgacctat cgttgcaagce tcgaagtaaa cttgaggaag cgtccgccga 26760
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gttgacctca cagaacatgc agaaggtcca agctattggg tctatccgag cggctatcgg 26820
agagagtatg cttgaaggtt cctcaatgga ccgcattaag cgagtcacag aaggacagtt 26880
cattcgggaa gccaatatgg taactgagaa ctatcgccgt gactaccaag caatcttcge 26940
acagcaactt ggtggtactc aaagtgctgc aagtcagatt gacgaaatct ataagagcga 27000
acagaaacag aagagtaagc tacagatggt tctggaccca ctggctatca tggggtctte 27060
cgctgcgagt gecttacgcat ccggtgegtt cgactctaag tccacaacta aggcacctat 27120
tgttgceget aaaggaacca agacggggag gtaatgagct atgagtaaaa ttgaatctge 27180
ccttcaagcg gcacaaccgg gactctecteg gttacgtggt ggtgctggag gtatgggcta 27240
tcgtgcagca accactcagg ccgaacagcec aaggtcaagce ctattggaca ccattggtceg 27300
gttcgctaag gctggtgccg atatgtatac cgctaaggaa caacgagcac gagacctage 27360
tgatgaacgc tctaacgaga ttatccgtaa gctgaccect gagcaacgtc gagaagctct 27420
caacaacggg acccttctgt atcaggatga cccatacgct atggaagcac tccgagtcaa 27480
gactggtcegt aacgctgcgt atcttgtgga cgatgacgtt atgcagaaga taaaagaggg 27540
tgtcttecgt actcgcgaag agatggaaga gtatcgccat agtcgecttce aagagggcge 27600
taaggtatac gctgagcagt tcggcatcga ccctgaggac gttgattatc agegtggttt 27660
caacggggac attaccgagc gtaacatctc gctgtatggt gcgcatgata acttcttgag 27720
ccagcaagct cagaagggcg ctatcatgaa cagccgagtg gaactcaacg gtgtccttca 27780
agaccctgat atgctgcgtce gtccagactce tgctgactte tttgagaagt atatcgacaa 27840
cggtctggtt actggcgcaa tcccatctga tgctcaagece acacagctta taagccaage 27900
gttcagtgac gcttctagce gtgetggtgg tgctgactte ctgatgcgag tcggtgacaa 27960
gaaggtaaca cttaacggag ccactacgac ttaccgagag ttgattggtg aggaacagtg 28020
gaacgctcte atggtcacag cacaacgttc tcagtttgag actgacgcga agctgaacga 28080
gcagtatcge ttgaagatta actctgcget gaaccaagag gacccaagga cagcttggga 28140
gatgcttcaa ggtatcaagg ctgaactaga taaggtccaa cctgatgagc agatgacacc 28200
acaacgtgag tggctaatct ccgcacagga acaagttcag aatcagatga acgcatggac 28260
gaaagctcag gccaaggctce tggacgattc catgaagtca atgaacaaac ttgacgtaat 28320
cgacaagcaa ttccagaagc gaatcaacgg tgagtgggtc tcaacggatt ttaaggatat 28380
gccagtcaac gagaacactg gtgagttcaa gcatagcgat atggttaact acgccaataa 28440
gaagctcget gagattgaca gtatggacat tccagacggt gccaaggatg ctatgaagtt 28500
gaagtacctt caagcggact ctaaggacgg agcattccgt acagccatcg gaaccatggt 28560
cactgacgct ggtcaagagt ggtctgccge tgtgattaac ggtaagttac cagaacgaac 28620
cccagctatg gatgctctge gcagaatccg caatgctgac cctcagttga ttgctgeget 28680
atacccagac caagctgagc tattcctgac gatggacatg atggacaagc agggtattga 28740
ccetcaggtt attcttgatg ccgaccgact gactgttaag cggtccaaag agcaacgctt 28800
tgaggatgat aaagcattcg agtctgcact gaatgcatct aaggctcctg agattgcccg 28860
tatgccagcg tcactgcgeg aatctgcacg taagatttat gactccgtta agtatcgcte 28920
ggggaacgaa agcatggcta tggagcagat gaccaagttc cttaaggaat ctacctacac 28980
gttcactggt gatgatgttg acggtgatac cgttggtgtg attcctaaga atatgatgca 29040
ggttaactct gacccgaaat catgggagca aggtcgggat attctggagg aagcacgtaa 29100
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gggaatcatt gcgagcaacc cttggataac caataagcaa ctgaccatgt attctcaagg 29160
tgactccatt taccttatgg acaccacagg tcaagtcaga gtccgatacg acaaagagtt 29220
actctcgaag gtctggagtyg agaaccagaa gaaactcgaa gagaaagctc gtgagaaggce 29280
tctggetgat gtgaacaagce gagcacctat agttgccgcet acgaaggccce gtgaagctge 29340
tgctaaacga gtccgagaga aacgtaaaca gactcctaag ttcatctacg gacgtaagga 29400
gtaactaaag gctacataag gaggccctaa atggataagt acgataagaa cgtaccaagt 29460
gattatgatg gtctgttcca aaaggctgct gatgccaacg gggtctctta tgacctttta 29520
cgtaaagtcg cttggacaga atcacgattt gtgcctacag caaaatctaa gactggacca 29580
ttaggcatga tgcaatttac caaggcaacc gctaaggccce tcggtctgeg agttaccgat 29640
ggtccagacg acgaccgact gaaccctgag ttagctatta atgctgccgce taagcaactt 29700
gcaggtctgg tagggaagtt tgatggcgat gaactcaaag ctgcccttgce gtacaaccaa 29760
ggcgagggac gcttgggtaa tccacaactt gaggcgtact ctaagggaga cttcegcatca 29820
atctctgagg agggacgtaa ctacatgcgt aaccttcetgg atgttgctaa gtcacctatg 29880
gctggacagt tggaaacttt tggtggcata accccaaagg gtaaaggcat tccggctgag 29940
gtaggattgg ctggaattgg tcacaagcag aaagtaacac aggaacttcc tgagtccaca 30000
agttttgacg ttaagggtat cgaacaggag gctacggcga aaccattcgc caaggacttt 30060
tgggagaccce acggagaaac acttgacgag tacaacagtc gttcaacctt cttcggatte 30120
aaaaatgctg ccgaagctga actctceccaac tcagtcgcetg ggatggettt cegtgetggt 30180
cgtctcecgata atggttttga tgtgtttaaa gacaccatta cgccgactcg ctggaactct 30240
cacatctgga ctccagagga gttagagaag attcgaacag aggttaagaa ccctgcegtac 30300
atcaacgttg taactggtgg ttcccectgag aacctcgatg acctcattaa attggctaac 30360
gagaactttg agaatgactc ccgcgctgec gaggctggec taggtgccaa actgagtgct 30420
ggtattattg gtgctggtgt ggacccgectt agctatgtte ctatggtegg tgtcactggt 30480
aagggcttta agttaatcaa taaggctctt gtagttggtg ccgaaagtgc tgctctgaac 30540
gttgcatceg aaggtctccg tacctceccecgta getggtggtg acgcagacta tgcegggtget 30600
gccttaggtyg getttgtgtt tggcegcagge atgtctgcaa tcagtgacgce tgtagcectgect 30660
ggactgaaac gcagtaaacc agaagctgag ttcgacaatg agttcatcgg tcctatgatg 30720
cgattggaag cccgtgagac agcacgaaac gccaactctg cggacctctce tcggatgaac 30780
actgagaaca tgaagtttga aggtgaacat aatggtgtcc cttatgagga cttaccaaca 30840
gagagaggtg ccgtggtgtt acatgatggc tccgttctaa gtgcaagcaa cccaatcaac 30900
cctaagactc taaaagagtt ctccgaggtt gaccctgaga aggctgcgcg aggaatcaaa 30960
ctggctgggt tcaccgagat tggcttgaag accttggggt ctgacgatgce tgacatccgt 31020
agagtggcta tcgacctegt tegctcetect actggtatge agtcetggtge ctcaggtaag 31080
ttcggtgcaa cagcttctga catccatgag agacttcatg gtactgacca gcgtacttat 31140
aatgacttgt acaaagcaat gtctgacgct atgaaagacc ctgagttctc tactggcgge 31200
gctaagatgt cccgtgaaga aactcgatac actatctacc gtagagcggce actagctatt 31260
gagcgtccag aactacagaa ggcactcact ccgtctgaga gaatcgttat ggacatcatt 31320
aagcgtcact ttgacaccaa gcgtgaactt atggaaaacc cagcaatatt cggtaacaca 31380
aaggctgtga gtatcttcecce tgagagtcgce cacaaaggta cttacgttcc tcacgtatat 31440
gaccgtcatg ccaaggcgct gatgattcaa cgctacggtg ccgaaggttt gcaggaaggg 31500
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attgccecget catggatgaa cagctacgtce tccagacctg aggtcaaggce cagagtcgat 31560
gagatgctta aggaattaca cggggtgaag gaagtaacac cagagatggt agagaagtac 31620
gctatggata aggcttatgg tatctcccac tcagaccagt tcaccaacag ttccataata 31680
gaagagaaca ttgagggctt agtaggtatc gagaataact cattccttga ggcacgtaac 31740
ttgtttgatt cggacctatc catcactatg ccagacggac agcaattctc agtgaatgac 31800
ctaagggact tcgatatgtt ccgcatcatg ccagcgtatg accgcecgtgt caatggtgac 31860
atcgccatca tggggtctac tggtaaaacc actaaggaac ttaaggatga gattttgget 31920
ctcaaagcga aagctgaggg agacggtaag aagactggcg aggtacatgce tttaatggat 31980
accgttaaga ttcttactgg tcgtgctaga cgcaatcagg acactgtgtg ggaaacctca 32040
ctgcgtgcca tcaatgacct agggttcectte gctaagaacg cctacatggg tgctcagaac 32100
attacggaga ttgctgggat gattgtcact ggtaacgttc gtgctctagg gcatggtatc 32160
ccaattctge gtgatacact ctacaagtct aaaccagttt cagctaagga actcaaggaa 32220
ctccatgegt ctetgttecgg gaaggaggtg gaccagttga ttcecggcectaa acgtgcetgac 32280
attgtgcagc gcctaaggga agcaactgat accggacctg ccgtggcgaa catcgtaggg 32340
accttgaagt attcaacaca ggaactggct gctcgctcecte cgtggactaa gctactgaac 32400
ggaaccacta actaccttct ggatgctgeg cgtcaaggta tgcttgggga tgttattagt 32460
gccaccctaa caggtaagac tacccgctgg gagaaagaag gcttcecttceg tggtgectece 32520
gtaactcctg agcagatggce tggcatcaag tctctcatca aggaacatat ggtacgceggt 32580
gaggacggga agtttaccgt taaggacaag caagcgttct ctatggaccc acgggctatg 32640
gacttatgga gactggctga caaggtagct gatgaggcaa tgctgcgtcc acataaggtg 32700
tcettacagg attcccatge gttcggagca ctaggtaaga tggttatgca gtttaagtcet 32760
ttcactatca agtcccttaa ctctaagttc ctgcgaacct tctatgatgg atacaagaac 32820
aaccgagcga ttgacgctge gectgagcatc atcacctcecta tgggtctcege tggtggttte 32880
tatgctatgg ctgcacacgt caaagcatac gctctgccta aggagaaacg taaggagtac 32940
ttggagcgtg cactggaccc aaccatgatt gcccacgcectg cgttatcteg tagttcetcaa 33000
ttgggtgctce ctttggctat ggttgaccta gttggtggtg ttttagggtt cgagtcctcece 33060
aagatggctc gctctacgat tctacctaag gacaccgtga aggaacgtga cccaaacaaa 33120
ccgtacacct ctagagaggt aatgggcgct atgggttcaa accttctgga acagatgcecct 33180
tcggectgget ttgtggctaa cgtaggggct accttaatga atgctgcectgg cgtggtcaac 33240
tcacctaata aagcaaccga gcaggacttc atgactggtce ttatgaactc cacaaaagag 33300
ttagtaccga acgacccatt gactcaacag cttgtgttga agatttatga ggcgaacggt 33360
gttaacttga gggagcgtag gaaataatac gactcactat agggagaggc gaaataatct 33420
tctcecectgta gtctecttaga tttactttaa ggaggtcaaa tggctaacgt aattaaaacc 33480
gttttgactt accagttaga tggctccaat cgtgatttta atatcccgtt tgagtatcta 33540
gccegtaagt tcegtagtggt aactcttatt ggtgtagacc gaaaggtcct tacgattaat 33600
acagactatc gctttgctac acgtactact atctctctga caaaggcttg gggtccagece 33660
gatggctaca cgaccatcga gttacgtcga gtaacctcca ctaccgaccg attggttgac 33720
tttacggatg gttcaatcct ccgcgegtat gaccttaacg tcgctcagat tcaaacgatg 33780
cacgtagcgg aagaggccceg tgacctcact acggatacta tcggtgtcaa taacgatggt 33840
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cacttggatg ctcgtggteg tcgaattgtg aacctagcga acgccgtgga tgaccgcgat 33900
gctgttecegt ttggtcaact aaagaccatg aaccagaact catggcaagc acgtaatgaa 33960
gccttacagt tccgtaatga ggctgagact ttcagaaacc aagcggaggg ctttaagaac 34020
gagtccagta ccaacgctac gaacacaaag cagtggcgceg atgagaccaa gggtttccga 34080
gacgaagcca agcggttcaa gaatacggct ggtcaatacg ctacatctgce tgggaactct 34140
gcttecgetyg cgcatcaate tgaggtaaac gctgagaact ctgccacagce atccgctaac 34200
tctgctecatt tggcagaaca gcaagcagac cgtgcggaac gtgaggcaga caagctggaa 34260
aattacaatg gattggctgg tgcaattgat aaggtagatg gaaccaatgt gtactggaaa 34320
ggaaatattc acgctaacgg gcgcectttac atgaccacaa acggttttga ctgtggccag 34380
tatcaacagt tctttggtgg tgtcactaat cgttactctg tcatggagtg gggagatgag 34440
aacggatggce tgatgtatgt tcaacgtaga gagtggacaa cagcgatagg cggtaacatc 34500
cagttagtag taaacggaca gatcatcacc caaggtggag ccatgaccgg tcagctaaaa 34560
ttgcagaatg ggcatgttct tcaattagag tccgcatccg acaaggcgca ctatattcta 34620
tctaaagatg gtaacaggaa taactggtac attggtagag ggtcagataa caacaatgac 34680
tgtaccttce actcectatgt acatggtacg accttaacac tcaagcagga ctatgcagta 34740
gttaacaaac acttccacgt aggtcaggcc gttgtggcca ctgatggtaa tattcaaggt 34800
actaagtggg gaggtaaatg gctggatgct tacctacgtg acagcttcecgt tgcgaagtcce 34860
aaggcgtgga ctcaggtgtg gtctggtagt gctggcggtyg gggtaagtgt gactgtttca 34920
caggatctcce gectteccgcaa tatctggatt aagtgtgcca acaactcttg gaacttcectte 34980
cgtactggcce ccgatggaat ctacttcata gcctctgatg gtggatggtt acgattccaa 35040
atacactcca acggtctcgg attcaagaat attgcagaca gtcgttcagt acctaatgca 35100
atcatggtgg agaacgagta attggtaaat cacaaggaaa gacgtgtagt ccacggatgg 35160
actctcaagg aggtacaagg tgctatcatt agactttaac aacgaattga ttaaggctgce 35220
tccaattgtt gggacgggtyg tagcagatgt tagtgctcga ctgttectttg ggttaagect 35280
taacgaatgg ttctacgttg ctgctatcgce ctacacagtg gttcagattg gtgccaaggt 35340
agtcgataag atgattgact ggaagaaagc caataaggag tgatatgtat ggaaaaggat 35400
aagagcctta ttacattctt agagatgttg gacactgcga tggctcagceg tatgettgeg 35460
gacctttegg accatgagcg tcgcectcteceg caactctata atgctattaa caaactgtta 35520
gaccgccaca agttccagat tggtaagttg cagccggatg ttcacatctt aggtggectt 35580
gctggtgete ttgaagagta caaagagaaa gtcggtgata acggtcttac ggatgatgat 35640
atttacacat tacagtgata tactcaaggc cactacagat agtggtcttt atggatgtca 35700
ttgtctatac gagatgctcc tacgtgaaat ctgaaagtta acgggaggca ttatgctaga 35760
atttttacgt aagctaatcc cttgggttct cgctgggatg ctattcgggt taggatggca 35820
tctagggtca gactcaatgg acgctaaatg gaaacaggag gtacacaatg agtacgttaa 35880
gagagttgag gctgcgaaga gcactcaaag agcaatcgat gcggtatctg ctaagtatca 35940
agaagacctt gccgcgctgg aagggagcac tgataggatt atttctgatt tgcgtagecga 36000
caataagcgg ttgcgcgtca gagtcaaaac taccggaacc tccgatggtce agtgtggatt 36060
cgagcctgat ggtcgagccg aacttgacga ccgagatgct aaacgtattc tcegcagtgac 36120
ccagaagggt gacgcatgga ttcgtgegtt acaggatact attcgtgaac tgcaacgtaa 36180
gtaggaaatc aagtaaggag gcaatgtgtc tactcaatcc aatcgtaatg cgctcgtagt 36240
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ggcgcaactyg aaaggagact tcgtggegtt cctattcecgte ttatggaagg cgctaaacct 36300
accggtgeccce actaagtgtce agattgacat ggctaaggtg ctggcgaatg gagacaacaa 36360
gaagttcatc ttacaggctt tccgtggtat cggtaagtceg ttcatcacat gtgegttegt 36420
tgtgtggtcce ttatggagag accctcagtt gaagatactt atcgtatcag cctctaagga 36480
gcgtgcagac gctaactcca tctttattaa gaacatcatt gacctgctgce cattcctate 36540
tgagttaaag ccaagacccg gacagcgtga ctcggtaatce agcetttgatg taggcccage 36600
caatcctgac cactctccta gtgtgaaatc agtaggtatc actggtcagt taactggtag 36660
ccgtgctgac attatcattg cggatgacgt tgagattccg tctaacagcg caactatggg 36720
tgccecgtgag aagctatgga ctcectggttca ggagttceget gegttactta aaccgetgece 36780
ttectetege gttatctace ttggtacacce tcagacagag atgactctcect ataaggaact 36840
tgaggataac cgtgggtaca caaccattat ctggcctgct ctgtacccaa ggacacgtga 36900
agagaacctc tattactcac agcgtcecttgce tcctatgtta cgcgectgagt acgatgagaa 36960
ccetgaggca cttgctggga ctccaacaga cccagtgege tttgaccgtg atgacctgeg 37020
cgagcgtgag ttggaatacg gtaaggctgg ctttacgcta cagttcatgce ttaaccctaa 37080
ccttagtgat gccgagaagt acccgctgag gcttcgtgac gctatcgtag cggccttaga 37140
cttagagaag gccccaatge attaccagtg gcttccgaac cgtcagaaca tcattgagga 37200
ccttectaac gttggectta agggtgatga cctgcatacg taccacgatt gttccaacaa 37260
ctcaggtcag taccaacaga agattctggt cattgaccct agtggtcgcg gtaaggacga 37320
aacaggttac gctgtgctgt acacactgaa cggttacatc taccttatgg aagctggagg 37380
tttcegtgat ggctacteceg ataagaccct tgagttacte gctaagaagg caaagcaatg 37440
gggagtccag acggttgtct acgagagtaa cttcggtgac ggtatgttcg gtaaggtatt 37500
cagtcctatce cttcttaaac accacaactg tgcgatggaa gagattcgtg cccgtggtat 37560
gaaagagatg cgtatttgcg atacccttga gccagtcatg cagactcacc gccttgtaat 37620
tcgtgatgag gtcattaggg ccgactacca gtccgctegt gacgtagacg gtaagcatga 37680
cgttaagtac tcgttgttct accagatgac ccgtatcact cgtgagaaag gcgctetgge 37740
tcatgatgac cgattggatg cccttgegtt aggcattgag tatctccgtg agtccatgca 37800
gttggattcc gttaaggtcg agggtgaagt acttgctgac ttceccttgagg aacacatgat 37860
gcgtectacg gttgctgcecta cgcatatcat tgagatgtet gtgggaggag ttgatgtgta 37920
ctctgaggac gatgagggtt acggtacgtc tttcattgag tggtgattta tgcattagga 37980
ctgcataggg atgcactata gaccacggat ggtcagttct ttaagttact gaaaagacac 38040
gataaattaa tacgactcac tatagggaga ggagggacga aaggttacta tatagatact 38100
gaatgaatac ttatagagtg cataaagtat gcataatggt gtacctagag tgacctctaa 38160
gaatggtgat tatattgtat tagtatcacc ttaacttaag gaccaacata aagggaggag 38220
actcatgttc cgcttattgt tgaacctact gcggcataga gtcacctacc gatttettgt 38280
ggtactttgt gctgceccttg ggtacgcatce tcecttactgga gacctcagtt cactggagtce 38340
tgtcgtttge tctatactca cttgtagcga ttagggtcectt cctgaccgac tgatggctca 38400
ccgagggatt cagcggtatg attgcatcac accacttcat ccctatagag tcaagtccta 38460
aggtataccc ataaagagcc tctaatggtc tatcctaagg tctataccta aagataggcecce 38520
atcctatcag tgtcacctaa agagggtctt agagagggcce tatggagttc ctatagggtce 38580
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ctttaaaata taccataaaa atctgagtga ctatctcaca gtgtacggac ctaaagttcc 38640
cccatagggg gtacctaaag cccagccaat cacctaaagt caaccttcegg ttgaccttga 38700
gggttceccta agggttgggg atgacccttg ggtttgtctt tgggtgttac cttgagtgte 38760
tctetgtgte cct 38773
<210> SEQ ID NO 3
<211> LENGTH: 44507
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<220> FEATURE:
<221> NAME/KEY: modified_base
<222> LOCATION: (37987)..(37992)
<223> OTHER INFORMATION: a, ¢, t, g, unknown or other
<220> FEATURE:
<221> NAME/KEY: modified_base
<222> LOCATION: (40977)..(40982)
<223> OTHER INFORMATION: a, ¢, t, g, unknown or other
<400> SEQUENCE: 3
gggcggegac ctegegggtt ttcegetattt atgaaaattt tecggtttaa ggegtttecg 60
ttettetteg tcataactta atgtttttat ttaaaatacce ctctgaaaag aaaggaaacyg 120
acaggtgctg aaagcgaggce tttttggcct ctgtecgttte ctttectcectgt ttttgtecegt 180
ggaatgaaca atggaagtca acaaaaagca gctggctgac atttteggtg cgagtatcceg 240
taccattcag aactggcagg aacagggaat gcccgttetyg cgaggcggtyg gcaagggtaa 300
tgaggtgctt tatgactctg ccgccgtcat aaaatggtat gecgaaaggyg atgctgaaat 360
tgagaacgaa aagctgcgcce gggaggttga agaactgegyg caggccageyg aggcagatct 420
ccagecagga actattgagt acgaacgceca tcgacttacyg cgtgcgcagyg ccgacgcaca 480
ggaactgaag aatgccagag actccgctga agtggtggaa accgcattet gtactttegt 540
getgtegegy atcgcaggtyg aaattgccag tattctegac gggctceccce tgteggtgea 600
geggegtttt cecggaactgg aaaaccgaca tgttgattte ctgaaacggg atatcatcaa 660
agccatgaac aaagcagccg cgctggatga actgatacceyg gggttgctga gtgaatatat 720
cgaacagtca ggttaacagg ctgcggecatt ttgtccegege cgggettege tcactgttca 780
ggcecggagece acagaccgcece gttgaatggg cggatgcetaa ttactatctce ccgaaagaat 840
ccgecatacca ggaagggcge tgggaaacac tgecctttea gegggccatce atgaatgcga 900
tgggcagcga ctacatccgt gaggtgaatg tggtgaagte tgccecgtgte ggttattcca 960
aaatgctgct gggtgtttat gectacttta tagagcataa gcagcgcaac acccttatct 1020
ggttgccgac ggatggtgat gccgagaact ttatgaaaac ccacgttgag ccgactattce 1080
gtgatattcc gtecgetgcetg gcgetggece cgtggtatgg caaaaagcac cgggataaca 1140
cgctcaccat gaagcgttte actaatgggce gtggcttetg gtgcctggge ggtaaagcegg 1200
caaaaaacta ccgtgaaaag tcggtggatg tggcgggtta tgatgaactt getgettttg 1260
atgatgatat tgaacaggaa ggctctccga cgttcecctggg tgacaagcgt attgaaggcet 1320
cggtctggece aaagtccatce cgtggctcca cgccaaaagt gagaggcacce tgtcagattg 1380
agcgtgcagce cagtgaatcc ccgcatttta tgcgttttca tgttgectge cecgcattgeg 1440
gggaggagca gtatcttaaa tttggcgaca aagagacgcc gtttggcctc aaatggacgce 1500
cggatgaccce ctccagcgtg ttttatctct gcgagcataa tgcctgegte atccgccagce 1560
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aggagctgga ctttactgat gcccgttata tctgcgaaaa gaccgggatce tggacccgtg 1620
atggcattct ctggtttteg tcatccecggtg aagagattga gccacctgac agtgtgacct 1680
ttcacatctg gacagcgtac agcccgttca ccacctgggt gcagattgtce aaagactgga 1740
tgaaaacgaa aggggatacg ggaaaacgta aaaccttegt aaacaccacyg ctcggtgaga 1800
cgtgggagge gaaaattggce gaacgtecgg atgctgaagt gatggcagag cggaaagagce 1860
attattcagc gecccgttect gaccgtgtgg cttacctgac cgccggtatce gactcccagce 1920
tggaccgcta cgaaatgcgce gtatggggat gggggcceggg tgaggaaagce tggctgattg 1980
accggcagat tattatgggc cgccacgacg atgaacagac gctgctgcegt gtggatgagg 2040
ccatcaataa aacctatacc cgccggaatg gtgcagaaat gtcgatatcce cgtatctget 2100
gggatactgg cgggattgac ccgaccattg tgtatgaacg ctcgaaaaaa catgggcetgt 2160
tcecgggtgat cecccattaaa ggggcatccg tctacggaaa gecggtggece agcatgccac 2220
gtaagcgaaa caaaaacggg gtttacctta ccgaaatcgg tacggatacc gcgaaagagce 2280
agatttataa ccgcttcaca ctgacgccgg aaggggatga accgcttcce ggtgecgtte 2340
acttcccgaa taacccggat atttttgatce tgaccgaagce gcagcagctg actgctgaag 2400
agcaggtcga aaaatgggtg gatggcagga aaaaaatact gtgggacagc aaaaagcgac 2460
gcaatgaggc actcgactgce ttegtttatg cgctggcgge getgcgcatce agtatttecce 2520
gctggcaget ggatctcagt gcgetgetgg cgagectgca ggaagaggat ggtgcagcaa 2580
ccaacaagaa aacactggca gattacgccce gtgecttate cggagaggat gaatgacgcg 2640
acaggaagaa cttgccgetg cccgtgegge actgcatgac ctgatgacag gtaaacgggt 2700
ggcaacagta cagaaagacg gacgaagggt ggagtttacg gccacttccg tgtctgacct 2760
gaaaaaatat attgcagagc tggaagtgca gaccggcatg acacagcgac gcaggggacce 2820
tgcaggattt tatgtatgaa aacgcccacc attcccaccce ttctggggece ggacggcatg 2880
acatcgcectge gcgaatatge cggttatcac ggcggtggca gcggatttgg agggcagttg 2940
cggtcgtgga acccaccgag tgaaagtgtg gatgcagccc tgttgcccaa ctttaccegt 3000
ggcaatgcee gegcagacga tctggtacge aataacgget atgccgecaa cgecatccag 3060
ctgcatcagg atcatatcgt cgggtcectttt ttececggctca gtcatcgcce aagctggegce 3120
tatctgggca tcggggagga agaagcccgt gcecttttece gegaggttga agcggcatgg 3180
aaagagtttg ccgaggatga ctgctgctge attgacgttg agcgaaaacg cacgtttacc 3240
atgatgattc gggaaggtgt ggccatgcac gcctttaacg gtgaactgtt cgttcaggcce 3300
acctgggata ccagttcgte geggetttte cggacacagt tccggatggt cagcccgaag 3360
cgcatcagca acccgaacaa taccggegac agecggaact gecgtgceegyg tgtgcagatt 3420
aatgacagcg gtgcggcgcet gggatattac gtcagcgagg acgggtatcce tggctggatg 3480
ccgcagaaat ggacatggat accccgtgag ttacccggeg ggcgegcecte gttcattcac 3540
gtttttgaac ccgtggagga cgggcagact cgcggtgcaa atgtgtttta cagcgtgatg 3600
gagcagatga agatgctcga cacgctgcag aacacgcage tgcagagegce cattgtgaag 3660
gcgatgtatg ccgccaccat tgagagtgag ctggatacgc agtcagcgat ggattttatt 3720
ctgggegega acagtcagga gcagcgggaa aggctgaceyg getggattgg tgaaattgece 3780
gegtattacyg cecgcagcegee ggtcecggetg ggaggcgcaa aagtaccgca cctgatgecg 3840
ggtgactcac tgaacctgca gacggctcag gatacggata acggctactc cgtgtttgag 3900
cagtcactgc tgcggtatat cgctgccggg ctgggtgtet cgtatgagca getttcecegg 3960
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aattacgcce agatgagcta ctccacggca cgggccagtyg cgaacgagtce gtgggegtac 4020
tttatggggc ggcgaaaatt cgtcgcatce cgtcaggcga gccagatgtt tetgtgetgg 4080
ctggaagagg ccatcgtteg ccgegtggtg acgttacctt caaaagcgceg cttcagtttt 4140
caggaagccce gcagtgccetg ggggaactgce gactggatag gectccggteg tatggccatce 4200
gatggtctga aagaagttca ggaagcggtg atgctgatag aagccggact gagtacctac 4260
gagaaagagt gcgcaaaacg cggtgacgac tatcaggaaa tttttgccca gcaggtccgt 4320
gaaacgatgg agcgccgtge agecggtett aaaccgcceg cctgggcggce tgcagcattt 4380
gaatccggyge tgcgacaatc aacagaggag gagaagagtg acagcagagc tgcgtaatcet 4440
ccegecatatt geccagcatgg cctttaatga gccgctgatg cttgaacceg cctatgegeg 4500
ggttttcttt tgtgcgecttg caggccaget tgggatcage agectgacgg atgeggtgte 4560
cggcgacagce ctgactgccecc aggaggcact cgcgacgcetg gcattatcecg gtgatgatga 4620
cggaccacga caggcccgca gttatcaggt catgaacggce atcgccgtge tgccggtgte 4680
cggcacgetyg gtcagecgga cgcgggeget geagecgtac teggggatga ccggttacaa 4740
cggcattatc gecccegtctge aacaggctgce cagcgatcecg atggtggacg gcattctget 4800
cgatatggac acgcccggceg ggatggtgge gggggcattt gactgcgctg acatcatcgce 4860
ccgtgtgegt gacataaaac cggtatgggce gcttgccaac gacatgaact gcagtgcagg 4920
tcagttgett geccagtgecceg cctecceggeg tcectggtcacg cagaccgcecee ggacaggcete 4980
catcggegte atgatggctce acagtaatta cggtgctgeg ctggagaaac agggtgtgga 5040
aatcacgctg atttacagcg gcagccataa ggtggatggce aacccctaca gccatcttcece 5100
ggatgacgte cgggagacac tgcagtcccg gatggacgca acccgcecaga tgtttgcegea 5160
gaaggtgtcg gcatataccg gcctgteegt gcaggttgtg ctggataccg aggctgcagt 5220
gtacagcggt caggaggcca ttgatgccgg actggctgat gaacttgtta acagcaccga 5280
tgcgatcacce gtcatgcgtyg atgcactgga tgcacgtaaa tcccgtctet caggagggcyg 5340
aatgaccaaa gagactcaat caacaactgt ttcagccact gcttcgcagg ctgacgttac 5400
tgacgtggtyg ccagcgacgg agggcgagaa cgccagcegeg gegcagcecegyg acgtgaacge 5460
gcagatcacc gcagcggttg cggcagaaaa cagccgcatt atggggatcc tcaactgtga 5520
ggaggctcac ggacgcgaag aacaggcacg cgtgctggca gaaacccccg gtatgacegt 5580
gaaaacggcce cgcecgcatte tggecgcage accacagagt gcacaggcegce gcagtgacac 5640
tgcgctggat cgtctgatge agggggcacce ggcaccgcetg gcectgcaggta acccggcatce 5700
tgatgccegtt aacgatttgc tgaacacacc agtgtaaggg atgtttatga cgagcaaaga 5760
aacctttacce cattaccagc cgcagggcaa cagtgacceg gctcataccyg caaccgegece 5820
cctagacctt catcactaaa ggccgcectgt gcggettttt ttacgggatt tttttatgtce 5880
gatgtacaca accgcccaac tgctggceggce aaatgagcag aaatttaagt ttgatccget 5940
gtttctgegt ctetttttcece gtgagagcta tcccttcace acggagaaag tctatctcete 6000
acaaattccg ggactggtaa acatggcgct gtacgttteg ccgattgttt cecggtgaggt 6060
tatccgttece cgtggcggcet ccacctectga atttacgecg ggatatgtca agccgaagca 6120
tgaagtgaat ccgcagatga ccctgcgtcg cctgccggat gaagatccge agaatctggce 6180
ggacccgget taccgecgee gtcegeatcat catgcagaac atgcgtgacg aagagctgge 6240
cattgctcag gtcgaagaga tgcaggcagt ttctgccegtg cttaagggca aatacaccat 6300
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gaccggtgaa gccttcgate cggttgaggt ggatatgggce cgcagtgagg agaataacat 6360
cacgcagtcee ggcggcacgg agtggagcaa gegtgacaag tccacgtatg acccgaccga 6420
cgatatcgaa gecctacgege tgaacgccag cggtgtggtg aatatcatcg tgttcgatce 6480
gaaaggctgg gcgctgttcee gttecttcaa agceccgtcaag gagaagctgg atacccgteg 6540
tggctctaat tccgagctgg agacagcggt gaaagacctg ggcaaagcgg tgtcctataa 6600
ggggatgtat ggcgatgtgg ccatcgtegt gtattccgga cagtacgtgg aaaacggcegt 6660
caaaaagaac ttcctgeccgg acaacacgat ggtgctgggg aacactcagyg cacgceggtcet 6720
gcgcacctat ggctgcatte aggatgcgga cgcacagcgce gaaggcatta acgcecctcetge 6780
ccgttacceg aaaaactggg tgaccaccgg cgatccggeg cgtgagttca ccatgattca 6840
gtcagcaccg ctgatgectge tggctgaccce tgatgagttc gtgtccegtac aactggegta 6900
atcatggccce ttcggggcca ttgtttetcet gtggaggagt ccatgacgaa agatgaactg 6960
attgccegte teccgectceget gggtgaacaa ctgaaccgtg atgtcagcct gacggggacg 7020
aaagaagaac tggcgctcceg tgtggcagag ctgaaagagg agcttgatga cacggatgaa 7080
actgececggte aggacaccce tctcagecgg gaaaatgtge tgaccggaca tgaaaatgag 7140
gtgggatcag cgcagccgga taccgtgatt ctggatacgt ctgaactggt cacggtcegtg 7200
gcactggtga agctgcatac tgatgcactt cacgccacgc gggatgaacc tgtggcattt 7260
gtgctgcegyg gaacggcegtt tcegtgtetet gecggtgtgg cagccgaaat gacagagcegce 7320
ggcctggeca gaatgcaata acgggaggcg ctgtggctga tttcgataac ctgttcgatg 7380
ctgccattge ccgcgccgat gaaacgatac gcgggtacat gggaacgtca gccaccatta 7440
catccggtga gcagtcaggt geggtgatac gtggtgtttt tgatgaccct gaaaatatca 7500
gctatgecegyg acagggcgtg cgcegttgaag gctccagcece gtceccecctgttt gtecggactyg 7560
atgaggtgcg gcagctgegg cgtggagaca cgctgaccat cggtgaggaa aatttcectggg 7620
tagatcgggt ttcgccggat gatggcggaa gttgtcatct ctggecttgga cggggcgtac 7680
cgectgecgt taaccgtege cgctgaaagg gggatgtatg geccataaaag gtcttgagcea 7740
ggcegttgaa aacctcagece gtatcagcaa aacggeggtg cctggtgecg cegcaatgge 7800
cattaaccgc gttgcttcat ccgcgatatce gcagtcggeg tcacaggttg cccgtgagac 7860
aaaggtacgc cggaaactgg taaaggaaag ggccaggctyg aaaagggcca cggtcaaaaa 7920
tcegcaggcee agaatcaaag ttaaccgggg ggatttgcecce gtaatcaage tgggtaatgce 7980
gcgggttgte ctttegegee gcaggcgtceg taaaaagggg cagcgttcat ccctgaaagg 8040
tggcggcage gtgcttgtgg tgggtaaccg tcgtattcecce ggcgegttta ttcagcaact 8100
gaaaaatggc cggtggcatg tcatgcagcg tgtggctggg aaaaaccgtt accccattga 8160
tgtggtgaaa atcccgatgg cggtgccgct gaccacggcg tttaaacaaa atattgagceg 8220
gatacggcegt gaacgtctte cgaaagagct gggctatgeg ctgcagcatc aactgaggat 8280
ggtaataaag cgatgaaaca tactgaactc cgtgcagccg tactggatgc actggagaag 8340
catgacaccg gggcgacgtt ttttgatggt cgccccgetg tttttgatga ggcggatttt 8400
ccggcagttg cecgtttatet caccggegcet gaatacacgg gcgaagagcet ggacagcgat 8460
acctggcagg cggagctgca tatcgaagtt ttecctgectg ctcaggtgcce ggattcagag 8520
ctggatgcgt ggatggagtc ccggatttat ccggtgatga gcgatatccce ggcactgtca 8580
gatttgatca ccagtatggt ggccagcggce tatgactacc ggcgcgacga tgatgcgggce 8640
ttgtggagtt cagccgatct gacttatgtc attacctatg aaatgtgagg acgctatgcece 8700
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tgtaccaaat cctacaatgc cggtgaaagg tgccgggacc accctgtggg tttataaggg 8760
gagcggtgac ccttacgcga atccgcttte agacgttgac tggtcgegtce tggcaaaagt 8820
taaagacctg acgcccggceg aactgaccgce tgagtcctat gacgacagcet atctcgatga 8880
tgaagatgca gactggactg cgaccgggca ggggcagaaa tctgccggag ataccagett 8940
cacgctggeg tggatgcceg gagagcaggg gcagcaggceg ctgctggcegt ggtttaatga 9000
aggcgatacc cgtgcctata aaatccgctt cccgaacggce acggtcgatg tgttcecegtgg 9060
ctgggtcage agtatcggta aggcggtgac ggcgaaggaa gtgatcacce gcacggtgaa 9120
agtcaccaat gtgggacgtc cgtcgatgge agaagatcge agcacggtaa cagcggcaac 9180
cggcatgace gtgacgectg ccagcacctce ggtggtgaaa gggcagagca ccacgctgac 9240
cgtggectte cagccggagg gcegtaaccga caagagettt cgtgcggtgt ctgcggataa 9300
aacaaaagcc accgtgtegg tcagtggtat gaccatcacc gtgaacggceg ttgctgcagg 9360
caaggtcaac attccggttg tatccggtaa tggtgagttt gectgcggttg cagaaattac 9420
cgtcaccgece agttaatccg gagagtcage gatgttectg aaaaccgaat catttgaaca 9480
taacggtgtg accgtcacgc tttctgaact gtcagcectg cagcgcattg agcatctegce 9540
cctgatgaaa cggcaggcag aacaggcgga gtcagacage aaccggaagt ttactgtgga 9600
agacgccatc agaaccggceg cgtttetggt ggcgatgtcecce ctgtggcata accatccgca 9660
gaagacgcag atgccgtcca tgaatgaagc cgttaaacag attgagcagg aagtgcttac 9720
cacctggccce acggaggcaa tttctcatge tgaaaacgtg gtgtaccgge tgtctggtat 9780
gtatgagttt gtggtgaata atgcccctga acagacagag gacgccgggce ccgcagagcec 9840
tgtttcectgeg ggaaagtgtt cgacggtgag ctgagttttg ccctgaaact ggcgcecgtgag 9900
atggggcgac ccgactggceg tgccatgcett gcecgggatgt catccacgga gtatgccgac 9960
tggcaccgcet tttacagtac ccattatttt catgatgttce tgctggatat gcacttttcece 10020
gggctgacgt acaccgtgct cagecctgttt ttcagcgatc cggatatgca tccecgetggat 10080
ttcagtcetge tgaaccggceg cgaggctgac gaagagcctg aagatgatgt gectgatgcag 10140
aaagcggcag ggcttgcegg aggtgtccge tttggcecegg acgggaatga agttatccce 10200
gcttececegyg atgtggcgga catgacggag gatgacgtaa tgctgatgac agtatcagaa 10260
gggatcgcag gaggagtccg gtatggctga accggtaggce gatctggtcg ttgatttgag 10320
tctggatgeg geccagatttyg acgagcagat ggccagagtce aggcgtcatt tttctggtac 10380
ggaaagtgat gcgaaaaaaa cagcggcagt cgttgaacag tcgctgagcc gacaggcgcet 10440
ggctgcacag aaagcgggga tttceccgtegg gcagtataaa gcecgccatgce gtatgectgee 10500
tgcacagttc accgacgtgg ccacgcagct tgcaggcggg caaagtccgt ggctgatcct 10560
gctgcaacag ggggggcagg tgaaggactc cttcecggcggg atgatcccca tgttcagggg 10620
gcttgeeggt gegatcacce tgccgatggt gggggccacce tcegetggegg tggcgaccgg 10680
tgcgectggeg tatgectggt atcagggcaa ctcaaccctg tccgatttca acaaaacget 10740
ggtcctttec ggcaatcagg cgggactgac ggcagatcgt atgectggtcce tgtceccagage 10800
cgggcaggcg gcagggctga cgtttaacca gaccagcgag tcactcagcg cactggttaa 10860
ggcgggggta agcggtgagg ctcagattge gtccatcage cagagtgtgg cgegtttcete 10920
ctectgcatce ggcgtggagg tggacaaggt cgctgaagcece ttcecgggaagce tgaccacaga 10980
ccecgacgteg gggctgacgg cgatggctceg ccagttccat aacgtgtcecgg cggagcagat 11040
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tgcgtatgtt

cgaggecgea

getggagace

ggatattggt

gaaagcagac

ggcgegttac

ggctgagcag

acggctgaaa

gaaatatacc

ggcggattac

gccgaaacag

tgcecctgetyg

gaaaatcagce

dgaggceggcy

tgagacgetyg

gegectgaac

ggccgecatt

ggaacagcge

agagcagaaa

gaagtccgge

tgcagccacyg

tgagcagaac

taagcaggca

tggcggcgca

tgcaaccgga

tggtgagttt

getgatgege

ceggtegeag

cacgaacggyg

tgccegtgat

atgaagacct

agaaaggtgc

ctgaaaacgt

tttectggaag

cagataaagg

agcgcagagt

aatgcacceg

tcggtggaga

dgcaggggcyg

aaggcaccag

gctcagttge

acgaaagggt

tgggcagaca

cgtectgata

gacatctgga

tgggatgatc

cagactcaac

tataccgaag

gecegtcagyg

aacacgctga

tccagegtga

acgcttcagyg

cagcagegec

caacgtegec

gagtacaaac

gegetggege

gatgcgaaaa

ctgaaggaac

aagacctggyg

tggagtgagt

cagacctttyg

tggcgeaget

atggtgggga

tcegegteag

ggatttacgg

gtcttcacga

ggctatgeca

gcgtccggga

cagataggtc

gaaattcaga

tcegetggaa

getttggtga

acagcgtgac

agcacggggag

tgacctgege

ttgaacaggt

tgcggagcag

acgttatttt

acagtatcag

tacgcgeecee

agcgtteegyg

ttgatgacca

ggactgcgcg

cegegeagga

atctgegeaa

gtgaaaaggc

aggacaaaaa

aggcgcagaa

aagaactgaa

tggecggegge

aggtgtctge

cagaactceg

gggatttgtg

agctgtetge

gecagetgge

agcaggcgga

geeggggget

agtatggcga

cggctgaaga

dggaagagag

atggtattge

tcaccegtte

ttgtcgggag

geggtacage

gaaccggcgg

aggaggcaac

ceggeggtta

cgtttgagca

cggetgetet

cacagatgceg

agtgaaaccc

tggctattet

getttetgte

ctggaaatcc

aaaatggtcg

ggtgaactga

teggecageyg

ttctgtaatg

ccgtatcececa

acgctgacgyg

cgatgaagec

gacccgeege

ggcattcaaa

gatgctgatt

ggatgattat

cegtettgeg

tgcgcagcag

ggcttacgaa

caaggcactg

gaaaaaggat

gggcgatcgt

gacgctggag

gaaggceggag

acaggagaaa

tgcacttgge

taaattcgca

gactgaccgg

taatccgetyg

ccagettege

cgccacggac

acagaatatg

cgtgetgtec

tatcggcage

cattcaggec

caaatatgag

cagccggatt

tgtcggtaca

gaataaccat

gaaggceggtyg

tgatggtggc

ggtatggatg

cagcgagege

ccecegtgagy

tttetgtgga

tcgegggtea

tgcaggatat

tggtgcetetyg

agcagaacga

ttcaggggag

tttctaacct

ggggcattgc aggcggcgaa

ctgaaagaga acatgggcac

tccatgtggyg atgeggtget

aaggcagagg ctgcgtataa

tttgttaacyg atgaagcgcyg

cttgaageccyg cccgaaagaa

cagagcgata ccgaagcgte

cggcetgcaga cgcecgetgga

aaagacggga aaatcctgca

tatgaagcga cgctgaaaaa

caggaagaca gtgctcatge

aagcatgccg gagcaaatga

agtcagttcyg cggtactgga

tcecectgetgyg cgcataaaga

gacaaggtta cgtatcagga

cagcagcaac gggcaaaacg

caggcagaac gggaagccac

gegetgaata acgtcatgte

gggaactgga tggcaggect

agtatgtcge aggtaaaaag

geggegatge tgaccggcag

atgatgacag aaattctgct

gccattggcg gggctgttgg

getgeggega aattccattt

ccagcegggga ttgttcaccyg

ggcgtgggga atctttacceg

ccgggeagea tggcagacag

gtggtgatta acaacgacgg

tatgacatgg cccgcaaggyg

ctgttectecg gaggtggacy

tggctteggt cccttetgta

ctgceggget gaatgcecaac

aggccacggt actggagtcg

cgcegectta tgagtggegy

gtatgetgeg tgttgagtte

ccggcaggaa acactgaatg

ggaaatcgac ctgacagagg

aaaaggtgag ccggtcacct

cggttttgaa ctgaatggca

gtacggtatg gtcaccggga

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440



189

US 9,435,743 B2

190

-continued
tggcggaaga tatgcagagt ctggtceggceg gaacggtggt ccggcgtaag gtttacgcce 13500
gttttctgga tgcggtgaac ttcegtcaacg gaaacagtta cgccgatccg gagcaggagg 13560
tgatcagccg ctggcgcatt gagcagtgca gcgaactgag cgcggtgagt gectectttg 13620
tactgtccac gccgacggaa acggatggceg ctgtttttece gggacgtatc atgctggcca 13680
acacctgcac ctggacctat cgcggtgacg agtgcggtta tagcggtccg getgtegegg 13740
atgaatatga ccagccaacg tccgatatca cgaaggataa atgcagcaaa tgcctgageg 13800
gttgtaagtt ccgcaataac gtcggcaact ttggcggctt cctttccatt aacaaacttt 13860
cgcagtaaat cccatgacac agacagaatc agcgattctg gcgcacgccce ggcgatgtge 13920
gccagcggag tcegtgcggcet tcecgtggtaag cacgccggag ggggaaagat atttccccectg 13980
cgtgaatatc tccggtgage cggaggctat ttcecgtatgt cgccggaaga ctggetgcag 14040
gcagaaatgc agggtgagat tgtggcgctg gtccacagec accccggtgg tcectgeccctgg 14100
ctgagtgagg ccgaccggceg gctgcaggtg cagagtgatt tgccegtggtg getggtctge 14160
cgggggacga ttcataagtt ccgctgtgtg ccgcatctca ccgggeggceg ctttgagcac 14220
ggtgtgacgg actgttacac actgttccgg gatgcttatce atctggcggg gattgagatg 14280
ccggacttte atcgtgagga tgactggtgg cgtaacggce agaatctcta tctggataat 14340
ctggaggcga cggggctgta tcaggtgcceg ttgtcagegg cacagecggg cgatgtgctg 14400
ctgtgctgtt ttggttcatc agtgccgaat cacgccgcaa tttactgcgg cgacggcgag 14460
ctgctgcacc atattcctga acaactgagce aaacgagaga ggtacaccga caaatggcag 14520
cgacgcacac actccctetg gegtcaccgg gcatggegeg catctgectt tacggggatt 14580
tacaacgatt tggtcgccgce atcgacctte gtgtgaaaac gggggctgaa gccatccggg 14640
cactggccac acagctcceg gegtttegte agaaactgag cgacggctgg tatcaggtac 14700
ggattgcegg gcgggacgtce agcacgtceg ggttaacggce gcagttacat gagactctge 14760
ctgatggcgce tgtaattcat attgttccca gagtcgccgg ggccaagtca ggtggegtat 14820
tccagattgt cctgggggcect gecgecattg ccggatcatt ctttaccgec ggagccacce 14880
ttgcagcatg gggggcagcc attggggccg gtggtatgac cggcatcctg ttttetecteg 14940
gtgccagtat ggtgctcggt ggtgtggcge agatgctgge accgaaagcc agaactcccce 15000
gtatacagac aacggataac ggtaagcaga acacctattt ctcctcactg gataacatgg 15060
ttgcccaggg caatgttetg ccectgttetgt acggggaaat gecgegtgggg tcacgegtgg 15120
tttctcagga gatcagcacg gcagacgaag gggacggtgg tcaggttgtg gtgattggte 15180
gctgatgcaa aatgttttat gtgaaaccgce ctgcgggcgg ttttgtcatt tatggagcegt 15240
gaggaatggg taaaggaagc agtaaggggc ataccccgeg cgaagcgaag gacaacctga 15300
agtccacgca gttgctgagt gtgatcgatg ccatcagcga agggccgatt gaaggtccgg 15360
tggatggctt aaaaagcgtg ctgctgaaca gtacgccggt gctggacact gaggggaata 15420
ccaacatatc cggtgtcacg gtggtgttce gggctggtga gcaggagcag actccgccgg 15480
agggatttga atcctccgge tecgagacgg tgctgggtac ggaagtgaaa tatgacacge 15540
cgatcacccg caccattacg tcectgcaaaca tcgaccgtcect gegcetttacce tteggtgtac 15600
aggcactggt ggaaaccacc tcaaagggtg acaggaatcc gtcggaagtc cgcctgctgg 15660
ttcagataca acgtaacggt ggctgggtga cggaaaaaga catcaccatt aagggcaaaa 15720
ccacctegca gtatctggece teggtggtga tgggtaacct geccgeccgcege ccgtttaata 15780
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tceggatgeg caggatgacg ccggacagca ccacagacca gctgcagaac aaaacgctcet 15840
ggtcgtcata cactgaaatc atcgatgtga aacagtgcta cccgaacacg gcactggtcecg 15900
gcgtgcaggt ggactcggag cagttcggca gccagcaggt gagccgtaat tatcatctge 15960
gcgggcgtat tcetgcaggtg ccgtcgaact ataacccgca gacgcggcaa tacagcggta 16020
tctgggacgg aacgtttaaa ccggcataca gcaacaacat ggcectggtgt ctgtgggata 16080
tgctgaccca tccgegctac ggcatgggga aacgtcttgg tgcggcggat gtggataaat 16140
gggcgctgta tgtcatcgge cagtactgeg accagtcagt gccggacggce tttggcggca 16200
cggagcecegeg catcacctgt aatgcgtacce tgaccacaca gcgtaaggcg tgggatgtge 16260
tcagcgattt ctgctcggeg atgcgctgta tgccggtatg gaacgggcag acgctgacgt 16320
tcgtgcagga ccgaccgteg gataagacgt ggacctataa ccgcagtaat gtggtgatge 16380
cggatgatgg cgcgccgtte cgctacagct tcagcgccect gaaggaccgce cataatgccecg 16440
ttgaggtgaa ctggattgac ccgaacaacg gctgggagac ggcgacagag cttgttgaag 16500
atacgcaggc cattgccegt tacggtcgta atgttacgaa gatggatgcce tttggetgta 16560
ccagccegggyg gcaggcacac cgcgcecegggce tgtggctgat taaaacagaa ctgctggaaa 16620
cgcagaccgt ggatttcage gtcggcegcag aagggcttcecg ccatgtaccg ggcgatgtta 16680
ttgaaatctg cgatgatgac tatgccggta tcagcaccgg tggtegtgtg ctggeggtga 16740
acagccagac ccggacgctg acgctcecgacce gtgaaatcac gctgccatce tecggtaccg 16800
cgctgataag cctggttgac ggaagtggca atccggtcag cgtggaggtt cagtccgtca 16860
ccgacggcgt gaaggtaaaa gtgagccgtg ttecctgacgg tgttgcectgaa tacagegtat 16920
gggagctgaa gctgccgacg ctgcgccagce gactgttceceg ctgcgtgagt atccecgtgaga 16980
acgacgacgg cacgtatgcc atcaccgccg tgcagcatgt gccggaaaaa gaggccatcg 17040
tggataacgg ggcgcacttt gacggcgaac agagtggcac ggtgaatggt gtcacgccge 17100
cagcggtgca gcacctgacc gcagaagtca ctgcagacag cggggaatat caggtgctgg 17160
cgcgatggga cacaccgaag gtggtgaagg gcgtgagttt cctgctcecegt ctgaccgtaa 17220
cagcggacga cggcagtgag cggctggtca gcacggcccg gacgacggaa accacatacc 17280
gcttcacgca actggcgctg gggaactaca ggctgacagt ccgggcggta aatgegtggg 17340
ggcagcaggg cgatccggcg tcggtatcgt tccggattge cgcaccggca gcaccgtcecga 17400
ggattgagcet gacgccgggce tattttcaga taaccgccac gccgcatctt gecegtttatg 17460
acccgacggt acagtttgag ttctggttcet cggaaaagca gattgcggat atcagacagg 17520
ttgaaaccag cacgcgttat cttggtacgg cgctgtactg gatagccgcc agtatcaata 17580
tcaaaccggg ccatgattat tacttttata tccgcagtgt gaacaccgtt ggcaaatcgg 17640
cattcgtgga ggccgtcecggt cgggcgagceg atgatgcgga aggttacctg gattttttca 17700
aaggcaagat aaccgaatcc catctcecggca aggagctgct ggaaaaagtc gagctgacgg 17760
aggataacgc cagcagactg gaggagtttt cgaaagagtg gaaggatgcc agtgataagt 17820
ggaatgccat gtgggctgtce aaaattgagc agaccaaaga cggcaaacat tatgtcgcegg 17880
gtattggect cagcatggag gacacggagg aaggcaaact gagccagttt ctggttgccg 17940
ccaatcgtat cgcatttatt gacccggcaa acgggaatga aacgccgatg tttgtggcge 18000
agggcaacca gatattcatg aacgacgtgt tcctgaagceg cctgacggcc cccaccatta 18060
ccagcggcegg caatccteceg gecttttecee tgacaccgga cggaaagctg accgctaaaa 18120
atgcggatat cagtggcagt gtgaatgcga actccgggac gctcagtaat gtgacgatag 18180



193

US 9,435,743 B2

194

-continued
ctgaaaactg tacgataaac ggtacgctga gggcggaaaa aatcgtcggg gacattgtaa 18240
aggcggcgag cgcggctttt ccgcgecage gtgaaagcag tgtggactgg ccgtcaggta 18300
ccegtactgt caccgtgacce gatgaccatc cttttgatcg ccagatagtg gtgcttccge 18360
tgacgtttcg cggaagtaag cgtactgtca gcggcaggac aacgtattcg atgtgttatce 18420
tgaaagtact gatgaacggt gcggtgattt atgatggcgce ggcgaacgag gcggtacagg 18480
tgttcteceg tattgttgac atgccagcecgg gtcggggaaa cgtgatcctg acgttcacge 18540
ttacgtccac acggcattcg gcagatattc cgccgtatac gtttgceccage gatgtgcagg 18600
ttatggtgat taagaaacag gcgctgggca tcagcgtggt ctgagtgtgt tacagaggtt 18660
cgtccgggaa cgggegtttt attataaaac agtgagaggt gaacgatgcg taatgtgtgt 18720
attgcegttg ctgtctttge cgcacttgcg gtgacagtca ctceceggcecccg tgcggaaggt 18780
ggacatggta cgtttacggt gggctatttt caagtgaaac cgggtacatt gccgtcgttg 18840
tcgggegggyg ataccggtgt gagtcatctg aaagggatta acgtgaagta ccgttatgag 18900
ctgacggaca gtgtgggggt gatggcttcce ctggggttcg ccgcecgtcgaa aaagagcagce 18960
acagtgatga ccggggagga tacgtttcac tatgagagcce tgcgtggacg ttatgtgage 19020
gtgatggcceg gaccggtttt acaaatcagt aagcaggtca gtgcgtacct ggcacgacag 19080
gtttccecgac tggaaagcgg gcagtgageg caacgcaatt aatgtgagtt agctcactca 19140
ttaggcaccce caggctttac actttatgct tccggctegt atgttgtgtg gaattgtgag 19200
cggataacaa tttcacacag gaaacagcta tgaccatgat tacgccaagc tatttaggtg 19260
acactataga atactcaagc tatgcatcca acgcgttggg agctctccca tatggtcgac 19320
ctgcaggcgg ccgcgaattce actagtgatt atggtaaagce aagatgaagt tatcacattg 19380
ttatcaaata ttcgtagtaa tcgatgcaag atatattctt tgttaggaag ttcgcatgac 19440
ttgagtgaaa atttagtggt cctgcgcaat ttttatcaat cggttacgaa agccgctatce 19500
gcgatggata atgatcatct ggatattgat gttgatatta ctgaaccgtc atttgaacat 19560
ttaactattg cgacagtcaa tgaacgccga atgagaattg agattgaaaa tcaagcaatt 19620
tctetgtett aaaatctatt gagatattct atcactcaaa tagcaatata aggactctcect 19680
atgaaatttg gaaacttttt gcttacatac caacctccce aattttctca aacagaggta 19740
atgaaacgtt tggttaaatt aggtcgcatc tctgaggagt gtggttttga taccgtatgg 19800
ttactggagc atcatttcac ggagtttggt ttgcttggta acccttatgt cgctgectgca 19860
tatttacttg gcgcgactaa aaaattgaat gtaggaactg ccgctattgt tcectteccaca 19920
gcccatccag tacgccaact tgaagatgtg aatttattgg atcaaatgtc aaaaggacga 19980
ttteggtttyg gtatttgceg agggctttac aacaaggact ttcgecgtatt cggcacagat 20040
atgaataaca gtcgcgcctt agcggaatgce tggtacggge tgataaagaa tggcatgaca 20100
gagggatata tggaagctga taatgaacat atcaagttcc ataaggtaaa agtaaacccc 20160
gcggcegtata gcagaggtgg cgcaccggtt tatgtggtgg ctgaatcagce ttcecgacgact 20220
gagtgggctg ctcaatttgg cctaccgatg atattaagtt ggattataaa tactaacgaa 20280
aagaaagcac aacttgagct ttataatgaa gtggctcaag aatatgggca cgatattcat 20340
aatatcgacc attgcttatc atatataaca tctgtagatc atgactcaat taaagcgaaa 20400
gagatttgcc ggaaatttct ggggcattgg tatgattctt atgtgaatgc tacgactatt 20460
tttgatgatt cagaccaaac aagaggttat gatttcaata aagggcagtg gcgtgacttt 20520
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gtattaaaag gacataaaga tactaatcgc cgtattgatt acagttacga aatcaatccc 20580
gtgggaacgc cgcaggaatg tattgacata attcaaaaag acattgatgc tacaggaata 20640
tcaaatattt gttgtggatt tgaagctaat ggaacagtag acgaaattat tgcttccatg 20700
aagctcttcece agtctgatgt catgccattt cttaaagaaa aacaacgttc gctattatat 20760
tagctaagga gaaagaaatg aaatttggat tgttcttcecct taacttcatc aattcaacaa 20820
ctgttcaaga acaaagtata gttcgcatgc aggaaataac ggagtatgtt gataagttga 20880
attttgaaca gattttagtg tatgaaaatc atttttcaga taatggtgtt gtcggcgctce 20940
ctctgactgt ttctggtttt ctgcteggtt taacagagaa aattaaaatt ggttcattaa 21000
atcacatcat tacaactcat catcctgtcg ccatagcgga ggaagcttge ttattggatce 21060
agttaagtga agggagattt attttagggt ttagtgattg cgaaaaaaaa gatgaaatgc 21120
atttttttaa tcgcccggtt gaatatcaac agcaactatt tgaagagtgt tatgaaatca 21180
ttaacgatgc tttaacaaca ggctattgta atccagataa cgatttttat agcttcccta 21240
aaatatctgt aaatccccat gecttatacge caggcggacce tcggaaatat gtaacagcaa 21300
ccagtcatca tattgttgag tgggcggcca aaaaaggtat tcctcectcatc tttaagtggg 21360
atgattctaa tgatgttaga tatgaatatg ctgaaagata taaagccgtt gcggataaat 21420
atgacgttga cctatcagag atagaccatc agttaatgat attagttaac tataacgaag 21480
atagtaataa agctaaacaa gagacgcgtg catttattag tgattatgtt cttgaaatgce 21540
accctaatga aaatttcgaa aataaacttg aagaaataat tgcagaaaac gctgtcecggaa 21600
attatacgga gtgtataact gcggctaagt tggcaattga aaagtgtggt gcgaaaagtg 21660
tattgctgtce ctttgaacca atgaatgatt tgatgagcca aaaaaatgta atcaatattg 21720
ttgatgataa tattaagaag taccacatgg aatataccta atagatttcg agttgcagcg 21780
aggcggcaag tgaacgaatc cccaggagca tagataacta tgtgactggg gtgagtgaaa 21840
gcagccaaca aagcagcagce ttgaaagatg aagggtataa aagagtatga cagcagtgct 21900
gccatacttt ctaatattat cttgaggagt aaaacaggta tgacttcata tgttgataaa 21960
caagaaatta cagcaagctc agaaattgat gatttgattt tttcgagcga tccattagtg 22020
tggtcttacg acgagcagga aaaaatcaga aagaaacttg tgcttgatgc atttcgtaat 22080
cattataaac attgtcgaga atatcgtcac tactgtcagg cacacaaagt agatgacaat 22140
attacggaaa ttgatgacat acctgtattc ccaacatcgg tttttaagtt tactcgctta 22200
ttaacttctc aggaaaacga gattgaaagt tggtttacca gtagcggcac gaatggttta 22260
aaaagtcagg tggcgcgtga cagattaagt attgagagac tcttaggctc tgtgagttat 22320
ggcatgaaat atgttggtag ttggtttgat catcaaatag aattagtcaa tttgggacca 22380
gatagattta atgctcataa tatttggttt aaatatgtta tgagtttggt ggaattgtta 22440
tatcctacga catttaccgt aacagaagaa cgaatagatt ttgttaaaac attgaatagt 22500
cttgaacgaa taaaaaatca agggaaagat ctttgtctta ttggttcgcc atactttatt 22560
tatttactct gccattatat gaaagataaa aaaatctcat tttctggaga taaaagcctt 22620
tatatcataa ccggaggcgg ctggaaaagt tacgaaaaag aatctctgaa acgtgatgat 22680
ttcaatcatc ttttatttga tactttcaat ctcagtgata ttagtcagat ccgagatata 22740
tttaatcaag ttgaactcaa cacttgtttc tttgaggatg aaatgcagcg taaacatgtt 22800
ccgeegtggg tatatgcgeg agecgcettgat cctgaaacgt tgaaacctgt acctgatgga 22860
acgccggggt tgatgagtta tatggatgcg tcagcaacca gttatccage atttattgtt 22920
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accgatgatg tcgggataat tagcagagaa tatggtaagt atcccggcegt gectcgttgaa 22980
attttacgtc gcgtcaatac gaggacgcag aaagggtgtg ctttaagctt aaaccaagca 23040
tttaatagtt gacataatcg aattcccgceg gccgccatgg cggccgggag catgcgacgt 23100
cgggcccaat tcgccecctata gtgagtecgta ttacaattca ctggccgteg ttttacaacg 23160
tcgtgactgg gaaaaccctg gegttaccca acttaatcge cttgcagcac atcccecttt 23220
cgccaggtac gccatggceg gagtggctca cagtcggtgg tccggcagta caatggatta 23280
ccgtaagacg gaaatcactc ccgggatcct ctagagtcga cctgcaggca tgcaagcttg 23340
gcgtaatcat ggtcatagct gtttecctgtg tgaaattgtt atccgctcac aattccacac 23400
aacatacgag ccggaagcat aaagtgtaaa gcctggggtg cctaatgagt gagctaactce 23460
acattaattg cgttgcgctc actgcccgcet ttccagtegg gaaacctgte gtgccagetg 23520
cattaatgaa tcggccaacg cgcggggaga ggcggtttge gtattgggeg ctcecttecget 23580
tcetegetca ctgactceget gegecteggte gtteggetge ggcgageggt atcagetcac 23640
tcaaaggcgg taatacggtt atccacagaa tcaggggata acgcaggaaa gaacatgtga 23700
gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg cgttgctgge gtttttceccat 23760
aggctcegece cccctgacga gcatcacaaa aatcgacgct caagtcagag gtggcgaaac 23820
ccgacaggac tataaagata ccaggcegttt cccecctggaa gctceccctegt gegctetceccet 23880
gttcecgaccee tgccgcttac cggatacctg tceccgecttte tcecctteggg aagegtggeg 23940
ctttctcecata gctcacgetg taggtatcte agttcggtgt aggtegtteg ctccaagetg 24000
ggctgtgtge acgaacccce cgttcagececce gaccgectgeg ccttatcegg taactatcegt 24060
cttgagtcca acccggtaag acacgactta tcgccactgg cagcagccac tggtaacagg 24120
attagcagag cgaggtatgt aggcggtgct acagagttct tgaagtggtg gcctaactac 24180
ggctacacta gaaggacagt atttggtatc tgcgctctge tgaagccagt taccttcgga 24240
aaaagagttg gtagctcttg atccggcaaa caaaccaccg ctggtagcgg tggttttttt 24300
gtttgcaagc agcagattac gcgcagaaaa aaaggatctc aagaagatcc tttgatcttt 24360
tctacggggt ctgacgctca gtggaacgaa aactcacgtt aagggatttt ggtcatgaga 24420
ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa aatgaagttt taaatcaatc 24480
taaagtatat atgagtaaac ttggtctgac agttaccaat gcttaatcag tgaggcacct 24540
atctcagcga tctgtctatt tegttcatce atagttgect gactcccegt cgtgtagata 24600
actacgatac gggagggctt accatctggc cccagtgctg caatgatacc gcgagaccca 24660
cgctcaccgg ctccagattt atcagcaata aaccagccag ccggaagggce cgagcgcaga 24720
agtggtcecctg caactttatc cgcctcecatce cagtctatta attgttgccg ggaagctaga 24780
gtaagtagtt cgccagttaa tagtttgcgc aacgttgttg ccattgctac aggcatcgtg 24840
gtgtcacgcet cgtegtttgg tatggcttca ttcagectceceg gttecccaacg atcaaggcga 24900
gttacatgat cccccatgtt gtgcaaaaaa gcggttaget ccttcecggtcecce tccgatcecgtt 24960
gtcagaagta agttggccgce agtgttatca ctcatggtta tggcagcact gcataattct 25020
cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca 25080
ttctgagaat agtgtatgcg gcgaccgagt tgctcttgece cggcgtcaat acgggataat 25140
accgcgcecac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 25200
aaactctcaa ggatcttacc gectgttgaga tccagttcga tgtaacccac tcgtgcacce 25260
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aactgatctt cagcatcttt tactttcacc agcgtttcectg ggtgagcaaa aacaggaagg 25320
caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact catactctte 25380
ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt 25440
gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca 25500
cctgacgtct aagaaaccat tattatcatg acattaacct ataaaaatag gcgtatcacg 25560
aggcccttte gtctegegeg tttecggtgat gacggtgaaa acctctgaca catgcagcte 25620
ccggagacgg tcacagcttg tetgtaagcecg gatgccggga gcagacaagce ccgtcaggge 25680
gcgtcagegyg gtgttggcgg gtgtecgggge tggcttaact atgecggcatc agagcagatt 25740
gtactgagag tgcaccatat gcggtgtgaa ataccgcaca gatgcgtaag gagaaaatac 25800
cgcatcaggce gccattcgec attcaggctg cgcaactgtt gggaagggcg atcggtgcgg 25860
gcctettege tattacgcca gctggcgaaa gggggatgtg ctgcaaggcg attaagttgg 25920
gtaacgccag ggttttccca gtcacgacgt tgtaaaacga cggccagtga attcgatttt 25980
aagatacatt gatgagtttg gacaaaccac aactagaatg cagtgaaaaa aatgctttat 26040
ttgtgaaatt tgtgatgcta ttgctttatt tgtaaccatt ataagctgca ataaacaagt 26100
taacaacaac aattgcattc attttatgtt tcaggttcag ggggaggtgt gggaggtttt 26160
ttaaagcaag taaaacctct acaaatgtgg tatggctgat tatgatcagt tatctagagt 26220
cgeggeceget ttacttgtac agctcegtceca tgccgagagt gatccecggeg geggtcacga 26280
actccagcag gaccatgtga tcgcgcettcet cgttggggte tttgctcagg gecggactggg 26340
tgctcaggta gtggttgtceg ggcagcagca cggggccgte gccgatgggg gtgttetget 26400
ggtagtggtc ggcgagctgce acgctgecgt cctcecgatgtt gtggcggatc ttgaagttca 26460
ccttgatgee gttcettcectge ttgtcecggcca tgatatagac gttgtggcetg ttgtagttgt 26520
actccagett gtgccccagg atgttgeccegt cctecttgaa gtcgatgcecce ttcagetcga 26580
tgcggttcac cagggtgteg ccecctcgaact tcacctegge gecgggtcecttg tagttgecegt 26640
cgtccttgaa gaagatggtg cgctectgga cgtagcctte gggcatggceg gacttgaaga 26700
agtcgtgetg cttcatgtgg teggggtage ggctgaagca ctgcacgccg taggtcaggg 26760
tggtcacgag ggtgggccag ggcacgggca gcttgceggt ggtgcagatg aacttcaggg 26820
tcagcttgee gtaggtggca tecgccectege cctegceccgga cacgctgaac ttgtggccgt 26880
ttacgtcegece gtccagcteg accaggatgg gcaccaccce ggtgaacage tcecctegcecccect 26940
tgctcaccat ggtggcgacc ggtggatcga tcctagecgga tctgacggtt cactaaacca 27000
gctetgctta tatagaccte ccaccgtaca cgcctaccge ccatttgegt caatggggceg 27060
gagttgttac gacattttgg aaagtcccgt tgattttggt gccaaaacaa actcccattg 27120
acgtcaatgg ggtggagact tggaaatccc cgtgagtcaa accgctatcc acgcccattg 27180
atgtactgcc aaaaccgcat caccatggta atagcgatga ctaatacgta gatgtactgce 27240
caagtaggaa agtcccataa ggtcatgtac tgggcataat gccaggcggg ccatttaccg 27300
tcattgacgt caataggggg cgtacttggc atatgataca cttgatgtac tgccaagtgg 27360
gcagtttacc gtaaatactc cacccattga cgtcaatgga aagtccctat tggcegttact 27420
atgggaacat acgtcattat tgacgtcaat gggcgggggt cgttgggcgg tcagccagge 27480
gggccattta ccgtaagtta tgtaacgcgg aactccatat atgggctatg aactaatgac 27540
ccegtaattg attactatta aatcactagt gaattcgatt aaagcgacgg cacagctcge 27600
ggaaaatatc aaagtcgttg cgcgcctcga actgcggcgg caccacctgt ttcatggcga 27660
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taatgccacg gttggagtgg ttgccgtact ggtcgagatce gttacgctca aactgegtgg 27720
tcgcaggcag cacgatatcg gcaaagcggce aggttgaggt ccactggtta tctatggcga 27780
taaccgtttc cagcttgcgce cagccttcaa taatgcggtt gatctgctga tggcgatgga 27840
atgggttagt tccggcaaaa atacacattt tcagcggcgg cagttttacc gatttaccgt 27900
tccagttgat cactttccec ggttcgagga tcgcatcgat aaaacgggca atcggaatgg 27960
tgctgctgta gectttgtaa tcactgttgt cgtgaacagg cggaatcgac gtagagccgg 28020
agaaaccact cagaataacg cctttacgcc ccggcgtgce tgcgeccgtta tagtgceccage 28080
caaaaccaaa gccaccacct ggcaggccaa tttgccccag catcgecgec agaaccacaa 28140
tcatccacgce ccactgttca ccgtgctgca tacgctgcac gcaccagcca gcaataattt 28200
gcgttetgtt cgcecgecate tgccgcgcca geccacgaat ggtttcecggca tcaatgceccgg 28260
tcagtttttc agcccatgeg gcecatcttteg gctgaccgte tttcetcacce agcaggtacg 28320
gcaggaactg ctcaaaaccc acacagtagt tagcgaggaa gtttttgtcg tacaggtttt 28380
cactgtacag cgtatacgcc agcgccagtt gcagcggcac atcagtttge gggttaaccg 28440
caatgtgctt cacatgctcg cgccccagat actcatgggt ggatgtgaca accggatcga 28500
tgctgatgac ctcaatttca ccggcggtga ctttcecgettt tagcetgcecgeg taatattcat 28560
aaacatcgtg atccgggcac caccagttceg cttgctggtt tttcagcaaa tcagagccce 28620
acagcacaat ggttttgctg ttctgcaata ccagcggcca ggaggtttge tgttcataca 28680
cttccattga gccaaccacg cgcggcagga tcacctgcge agcaccggta gagtaatcte 28740
cgccecgtace aacgctatta ccatgcaagg caatagcttt cgccagcatc cccgaagcegt 28800
tatggaacat ccccgtcgat tgccaaccac tggcggtcag caaggcactc ggccegtgag 28860
ttttctgcac gegttccagt tettcataga acatgtcgag ggcttcatce cagctcacge 28920
gcacaaaacg dttatcaccg cgctgggagg tatcgctgag atggcgctta cgcagccagt 28980
ccacgcgtac catcggataa cgaatacgcg ccgecgttgtg tacgtgatcce ggcaatccgg 29040
caatcatttt cgacggatat ttatccagtt cgaacggttt tgccgccaca aagcgaccat 29100
ccttcaccgt cgcgeggata geccceccagt gcgacceggt aagaatgccce tetttegaga 29160
tgacagcctce agtcgccget tgcgecgcag tcegcacggceg cggcgttaac aatgacggece 29220
ccagcatccce ggcgacggtt aagccgccga gttgtgccag aaaacgccga cgtgatgect 29280
gaaagagatc gttattgttc attatttttc ttccttcectta tcecgeccgtgag ccttacctge 29340
ggtgtcagac gcattcattt gcagatattt caacaaagtg cgttcttcac gtttatcgag 29400
actggtaaag ccaatcatgc cgttgagcgt gccgatccaa ccgttagegt caaagtggge 29460
gatttccggt gegeccgtgge actggttaca ggtgccgttg tacaacgaat ccgcataage 29520
ccagatcggt ttgatatcgt tcaccatgtc gcectttette atccacgcag tggcctgcaa 29580
cttgcteccac tcggtattgg tgtcggcaac ggtggtttte tccagegttt ttacctgectg 29640
ctgcacatca ccacgaatcg aggcaacaaa gatgcgttta cctgggaatt gggtgagtac 29700
acgctgacgt ccggcgcttt ccgtceccagcec ggtaatttca atttgcagecc agtcgecgte 29760
acgtttaagg actttcactt ccgaagcagg cagcagagaa ccagaggctt ctttatcgecce 29820
tttcgecgca taaattggcect taatatcaat agagtacagce gtgtcaccac tgtcattage 29880
actggcgcgce agctcatcga actgcttacg gaagccgcta ctcatatccg gtaactggtg 29940
ggcaatacct ttatgacagt cgatgcagga ttgattatct ttcgctgcca ccttcatctg 30000
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acgtgcecget tcaggatgcet gettcegcatg atccatcgca tcgtagttat ggcaggageg 30060
gcaggttgec gagttgtttt ctttcatteg cgcccattca cgctcggcaa gttecgegeg 30120
tttggcttcg aatttttcag gtgtatcaat ggagtgagca ataaaggtct ggtagatatc 30180
attgcteget teccagtttge gettcaccat gcctggaata tccggcggga tatgacagte 30240
atggcattca gctcgcacge cggaggcgtt ctggaaatgce accgactgtt tatattctte 30300
atacaccggt tgcatactgt ggcaactgac acaaaattcg gttgtgctgg tgactttgat 30360
cccaacgtgt ggcaatacaa tcagcgcaat gccaatcaca atcccaattg cgaccagcge 30420
cagtaccgac caacgagcac tgggtcggceg tagcgcgtte cagagtttcce gcataatage 30480
ccetgtaaaa ttatggttta gtgaagcgat cttaatgage aaatatgaac agcggcactg 30540
gtcaggatga acggcttacg gcagaatatg aacagatatg aacagaatga gtaaaaccct 30600
ctgatgccac atcacattgt tattgttgaa gatgagccgg ttacccaggc gcgattacaa 30660
tcttacttca ctcaggaggg gtataccgtt tccgttacag cgagceggtge cgggcetgcegg 30720
gaaattatgc agaatcagcc ggtagattta attctgctgg atatcaactt acccgatgaa 30780
aatggcctga tgttaacceg cgccctgcga gaacgctcaa cggtggggat tattcectggtt 30840
accggacgca gcgatcggat tgaccgtatt gttgggctgg aaatgggcgce agacgattac 30900
gtcaccaaac cgctggaact gcgcgaactg gtagtacggg tgaaaaatct gctctggcga 30960
atcgacctcg cgcgacaagce tcaaccgcac actcaggaca actgctatcg ctttgecggt 31020
tattgcctga atgtgtcgeg ccatacgctg gagcgggatg gcgagceccgat taaactgacce 31080
cgcgcagagt atgaaatgtt ggtggcattt gtgacgaatc cgggcgaaat tctcagccgt 31140
gaacgtctge tacgtatgct ttectgcgegt cgggtggaaa accctgacct gcgcaccgte 31200
gatgtgttaa ttcgtcgttt acgtcataaa ctcagcgcgg atttactggt gacgcaacat 31260
ggtgaaggtt atttcttagc cgctgatgtg tgctgataaa aatagaccgg acgaaatccc 31320
cctggtgaca gcgagcggceg gatatgttcet cggtcggcat tttteggegt cagaactaaa 31380
atcggtgggce tgacattatc agacaccgat tgcccctgta attgcctgat ggcctgctca 31440
actgccagtt ccccectgecca gaccatttga tcgectggcag ccataatcac tettecccge 31500
ttcagceccge gatacacctg atgtgaaaga taaaacgaca ccacggtaag cggcgtttte 31560
aggttacgcce cttcacccat tgccgectcet gccgcaatgg ccgttecgge aacgacgtca 31620
atttctgggt ggcgttccag catctectge aacaggttac gctggatttce aatatcgtta 31680
tcaccaagcg caatatcaac aatacgcacc gggcttecegg caatggctgce gcgaaaaccce 31740
tcgaccatct ctttactgec cccggcatta tcecgggtecegg gcatcaacag cacgttcagt 31800
ggtttaccgt gcgecccattg caccaaatat cgcccaggtt gatagcccat ctgaaaccag 31860
ggtacaccaa cgcggctttt cacctgggga gcatcaatag catttaccag ttcgatcacc 31920
ggcagacttg ctacctgctt ttgcagatcg ggaaatgagg tcgtgctact accgagtaaa 31980
atggcctectg cgccccactg tttacactgg tcgatttgtg cttgetgggt agccaactgg 32040
ctgtagccge ctgcctcecag cacttttaaa tccacaccat agcggcgage tgcctectge 32100
ataccatagt tcaacgataa ccagtatgaa tctttcaggce tgggataaag cgcgcacagt 32160
ttccatgege gtttggcttt aagcggcata gaggcttgca ccgtgaaatg ctgcgcatca 32220
tgccagegca acaggttatc agccgaaaat gccggcaaca tgaaaaggga aagaagtaaa 32280
aatagcagta cgcgcatgat agcctcatca ataataaggce tttatgctag atgcattccg 32340
ctttgcgact caaccttttt caccttaagt gcaccgaccg tgaatttaac cctgacccga 32400



205

US 9,435,743 B2

206

-continued
agactctgga tgggctttge cctgatggceg ctgttaacce tgaccagtac cctggtggga 32460
tggtacaacc tgcgctttat cagccaggtg gaaaaagaca acactcaggc attgattcct 32520
accatgaata tggcgcgcca gttgagcgaa gccagcgect gggaactttt cgccgegcag 32580
aacctgacca gtgccgataa cgaaaagatg tggcaggcgce aggggcgaat gctcaccgca 32640
caaagcctga agattaatgce gttgctgcaa gcgttacggg aacaaggttt tgataccacc 32700
gctattgaac aacaggagca ggagatctcc cgttcattac gtcagcaagg ggaactggtg 32760
gggcggcgte tgcaactacg ccagcaacaa cggcaactca gtcagcagat agtcegctgcce 32820
gccgatgaga tcgcacgcect ggcgcaaggt caggcgaata atgcgacaac ttcecegctgga 32880
gcgacccagg ccgggattta cgatttgatc gaacaagatc agcgtcaggce tgctgaaagt 32940
gcactcgatc ggctgattga tatcgatctt gagtatgtta accagatgaa tgaactgcgce 33000
cttagcgectce tgcgggtgca gcaaatggtg atgaatctgg ggctggagca gatccagaaa 33060
aatgcaccaa cgctggaaaa gcagctcaat aatgcggtga aaattctgca acgtcggcaa 33120
atacgcattg aagatccggg tgttcecgtgcg caggtcgcaa caacgttaac taccgttage 33180
caatatagcg atttgctggc gcectgtatcag caggacagtg aaatcagcaa tcacctacaa 33240
actctcgcac aaaataacat cgcccagttc gcgcagttta gtagcgaagt cagtcagctg 33300
gtcgactcegg tacccgggga tccactcegtt attcteggac gagtgttcag taatgaacct 33360
ctggagagaa ccatgtatat gatcgttatc tgggttggac ttctgetttt aagcccagat 33420
aactggcctg aatatgttaa tgagagaatc ggtattccte atgtgtggca tgttttegte 33480
tttgctettg cattttcget agcaattaat gtgcatcgat tatcagctat tgccagecgece 33540
agatataagc gatttaagct aagaaaacgc attaagatgc aaaacgataa agtgcgatca 33600
gtaattcaaa accttacaga agagcaatct atggttttgt gcgcagccct taatgaaggce 33660
aggaagtatg tggttacatc aaaacaattc ccatacatta gtgagttgat tgagcttggt 33720
gtgttgaaca aaactttttc ccgatggaat ggaaagcata tattattccc tattgaggat 33780
atttactgga ctgaattagt tgccagctat gatccatata atattgagat aaagccaagg 33840
ccaatatcta agtaactaga taagaggaat cgattttcce ttaattttcect ggcgtceccact 33900
gcatgttatg ccgegttcge caggcttget gtaccatgtg cgctgattct tgcgctcaat 33960
acgttgcagg ttgctttcaa tectgtttgtg gtattcagce agcactgtaa ggtctatcgg 34020
atttagtgcg ctttctacte gtgatttcgg tttgcgattce agcgagagaa tagggceggtt 34080
aactggtttt gcgcttaccce caaccaacag gggatttgct getttceccatt gagcetgttt 34140
ctectgegega cgttegegge ggcgtgtttg tgcatccate tggattctcece tgtcagttag 34200
ctttggtggt gtgtggcagt tgtagtcctg aacgaaaacc ccccgcgatt ggcacattgg 34260
cagctaatcc ggaatcgcac ttacggccaa tgcttcgttt cgtatcacac accccaaagce 34320
cttctgettt gaatgctgece cttcecttcagg gcttaatttt taagagcegtce accttcatgg 34380
tggtcagtgc gtcctgctga tgtgctcagt atcaccgcca gtggtattta tgtcaacacc 34440
gccagagata atttatcacc gcagatggtt atctgtatgt tttttatatg aatttatttt 34500
ttgcaggggg gcattgtttyg gtaggtgaga gatctgaatt gctatgttta gtgagttgta 34560
tctatttatt tttcaataaa tacaattggt tatgtgtttt gggggcgatc gtgaggcaaa 34620
gaaaaccecgg cgctgaggce gggttattcect tgttctctgg tcaaattata tagttggaaa 34680
acaaggatgc atatatgaat gaacgatgca gaggcaatgc cgatggcgat agtgggtatc 34740
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atgtagccge ttatgctgga aagaagcaat aacccgcaga aaaacaaagc tccaagctca 34800
acaaaactaa gggcatagac aataactacc gatgtcatat acccatactc tctaatcttg 34860
gccagtcgge gegttetgcet tcecgattaga aacgtcaagg cagcaatcag gattgcaatc 34920
atggttcecctg catatgatga caatgtcgcc ccaagaccat ctctatgagce tgaaaaagaa 34980
acaccaggaa tgtagtggcg gaaaaggaga tagcaaatgc ttacgataac gtaaggaatt 35040
attactatgt aaacaccagg catgattctg ttccgcataa ttactcctga taattaatcce 35100
ttaactttgc ccacctgcct tttaaaacat tccagtatat cacttttcat tcecttgegtag 35160
caatatgcca tctcttcage tatctcagca ttggtgacct tgttcagagg cgctgagaga 35220
tggccttttt ctgatagata atgttcectgtt aaaatatctce cggcctcatce ttttgeccge 35280
aggctaatgt ctgaaaattg aggtgacggg ttaaaaataa tatccttggc aacctttttt 35340
atatcccttt taaattttgg cttaatgact atatccaatg agtcaaaaag ctcceccttca 35400
atatctgttg cccctaagac ctttaatata tcgccaaata caggtagctt ggcttctacce 35460
ttcaccgttg ttcggccgat gaaatgcata tgcataacat cgtcetttggt ggttecccte 35520
atcagtggct ctatctgaac gecgctcectcecca ctgcttaatg acattceccttt cccgattaaa 35580
aaatctgtca gatcggatgt ggtcggcccg aaaacagttce tggcaaaacc aatggtgtcg 35640
ccttcaacaa acaaaaaaga tgggaatccc aatgattcegt catctgcgag getgttcectta 35700
atatcttcaa ctgaagcttt agagcgattt atcttctgaa ccagactctt gtcatttgtt 35760
ttggtaaaga gaaaagtttt tccatcgatt ttatgaatat acaaataatt ggagccaacc 35820
tgcaggtgat gattatcagc cagcagagaa ttaaggaaaa cagacaggtt tattgagcgce 35880
ttatctttce ctttattttt getgcggtaa gtcgcataaa aaccattctt cataattcaa 35940
tccatttact atgttatgtt ctgaggggag tgaaaattcce cctaattcga tgaagattct 36000
tgctcaattg ttatcagcta tgcgccgacce agaacacctt gccgatcage caaacgtcte 36060
ttcaggccac tgactagcga taactttccce cacaacggaa caactctcat tgcatgggat 36120
cattgggtac tgtgggttta gtggttgtaa aaacacctga ccgctatccc tgatcagttt 36180
cttgaaggta aactcatcac ccccaagtct ggctatgcag aaatcacctg gctcaacagce 36240
ctgctcaggg tcaacgagaa ttaacattcc gtcaggaaag cttggettgg agectgttgg 36300
tgcggtcatg gaattacctt caacctcaag ccagaatgca gaatcactgg cttttttggt 36360
tgtgcttacce catctcteceg catcaccttt ggtaaaggtt ctaagctcag gtgagaacat 36420
ccetgectga acatgagaaa aaacagggta ctcatactca cttctaagtg acggctgcat 36480
actaaccgct tcatacatct cgtagatttc tctggcgatt gaagggctaa attcttcaac 36540
gctaactttyg agaatttttg caagcaatgc ggcgttataa gcatttaatg cattgatgcc 36600
attaaataaa gcaccaacgc ctgactgccce catccccate ttgtctgcga cagattcctg 36660
ggataagcca agttcatttt tctttttttc ataaattgcet ttaaggcgac gtgegtceccte 36720
aagctgcectcet tgtgttaatg gtttettttt tgtgctcata cgttaaatct atcaccgcaa 36780
gggataaata tctaacaccg tgcgtgttga ctattttacc tctggcggtg ataatggttg 36840
catgtactaa ggaggttgta tggaacaacg cataaccctg aaagattatg caatgcgctt 36900
tgggcaaacc aagacagcta aagatctcgg cgtatatcaa agcgcgatca acaaggccat 36960
tcatgcaggc cgaaagattt ttttaactat aaacgctgat ggaagcgttt atgcggaaga 37020
ggtaaagccc ttcccgagta acaaaaaaac aacagcataa ataaccccgce tcttacacat 37080
tccageectyg aaaaagggca tcaaattaaa ccacacctat ggtgtatgca tttatttgca 37140
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tacattcaat caattgttat ctaaggaaat acttacatat ggttcgtgca aacaaacgca 37200
acgaggctct acgaatcgag agtgcgttgce ttaacaaaat cgcaatgctt ggaactgaga 37260
agacagcgga agctgtgggce gttgataagt cgcagatcag caggtggaag agggactgga 37320
ttccaaagtt ctcaatgctg cttgctgtte ttgaatgggg ggtcgttgac gacgacatgg 37380
ctcgattgge gcgacaagtt getgcgattce tcaccaataa aaaacgcccg gcggcaaccyg 37440
agcgttcetga acaaatccag atggagttct gaggtcatta ctggatctat caacaggagt 37500
cattatgaca aatacagcaa aaatactcaa cttcggcaga ggtaactttg ccggacagga 37560
gcgtaatgtyg gcagatctcg atgatggtta cgccagacta tcaaatatgc tgcttgagge 37620
ttattcgggce gcagatctga ccaagcgaca gtttaaagtg ctgcttgcca ttctgegtaa 37680
aacctatggg tggaataaac caatggacag aatcaccgat tctcaactta gcgagattac 37740
aaagttacct gtcaaacggt gcaatgaagc caagttagaa ctcgtcagaa tgaatattat 37800
caagcagcaa ggcggcatgt ttggaccaaa taaaaacatc tcagaatggt gcatccctca 37860
aaacgaggga aaatccccta aaacgaggga taaaacatcce ctcaaattgg gggattgcta 37920
tcectcaaaa cagggggaca caaaagacac tattacaaaa gaaaaaagaa aagattattc 37980
gtcagannnn nntggcgaat cctctgacca gccagaaaac gacctttcectg tggtgaaacc 38040
ggatgctgca attcagagcg gcagcaagtg ggggacagca gaagacctga ccgcecgcaga 38100
gtggatgttt gacatggtga agactatcgc accatcagcc agaaaaccga attttgcectgg 38160
gtgggctaac gatatccgce tgatgcgtga acgtgacgga cgtaaccacc gcgacatgtg 38220
tgtgctgttce cgctgggcat gccaggacaa cttcectggtcece ggtaacgtge tgagcccgge 38280
caaactccgce gataagtgga cccaactcga aatcaaccgt aacaagcaac aggcaggcgt 38340
gacagccagc aaaccaaaac tcgacctgac aaacacagac tggatttacg gggtggatct 38400
atgaaaaaca tcgccgcaca gatggttaac tttgaccgtg agcagatgcg tcggatcgece 38460
aacaacatgc cggaacagta cgacgaaaag ccgcaggtac agcaggtagc gcagatcatc 38520
aacggtgtgt tcagccagtt actggcaact ttcccggcga gcecctggctaa ccgtgaccag 38580
aacgaagtga acgaaatccg tcgccagtgg gttcectggett ttcecgggaaaa cgggatcacce 38640
acgatggaac aggttaacgc aggaatgcgc gtagcccgte ggcagaatcg accatttctg 38700
ccatcaccecg ggcagtttgt tgcatggtgce cgggaagaag catccgttac cgccggactg 38760
ccaaacgtca gcgagctggt tgatatggtt tacgagtatt gccggaagcg aggcctgtat 38820
ccggatgegg agtcttatcce gtggaaatca aacgcgcact actggetggt taccaacctg 38880
tatcagaaca tgcgggccaa tgcgcttact gatgcggaat tacgccgtaa ggccgcagat 38940
gagcttgtee atatgactgce gagaattaac cgtggtgagg cgatccctga accagtaaaa 39000
caacttcecctg tcatgggcgg tagacctcta aatcgtgcac aggctctggce gaagatcgca 39060
gaaatcaaag ctaagttcgg actgaaagga gcaagtgtat gacgggcaaa gaggcaatta 39120
ttcattacct ggggacgcat aatagcttct gtgcgccgga cgttgeccgeg ctaacaggeg 39180
caacagtaac cagcataaat caggccgcgg ctaaaatggce acgggcaggt cttctggtta 39240
tcgaaggtaa ggtctggcga acggtgtatt accggtttge taccagggaa gaacgggaag 39300
gaaagatgag cgatgaacaa actggatacg attggattcg acaacaaaaa agacctgctt 39360
atctcggtgg gcgatttggt tgatcgtggt gcagagaacg ttgaatgcct ggaattaatc 39420
acattcccct ggttcagage tgtacgtgga aaccatgagce aaatgatgat tgatggctta 39480



211

US 9,435,743 B2

212

-continued
tcagagcgtg gaaacgttaa tcactggctg cttaatggcg gtggctggtt ctttaatcte 39540
gattacgaca aagaaattct ggctaaagct cttgcccata aagcagatga acttccgtta 39600
atcatcgaac tggtgagcaa agataaaaaa tatgttatct gccacgccga ttatcccttt 39660
gacgaatacg agtttggaaa gccagttgat catcagcagg taatctggaa ccgcgaacga 39720
atcagcaact cacaaaacgg gatcgtgaaa gaaatcaaag gcgcggacac gttcatcttt 39780
ggtcatacgc cagcagtgaa accactcaag tttgccaacc aaatgtatat cgataccggce 39840
gcagtgttet gcggaaacct aacattgatt caggtacagg gagaaggcgc atgagactcg 39900
aaagcgtagce taaatttcat tcgccaaaaa gcccgatgat gagcgactca ccacgggcca 39960
cggcttetga ctctetttec ggtactgatg tgatggctge tatggggatg gecgcaatcac 40020
aagccggatt cggtatggcet gcecattcetgceg gtaagcacga actcagccag aacgacaaac 40080
aaaaggctat caactatctg atgcaatttg cacacaaggt atcggggaaa taccgtggtg 40140
tggcaaagct tgaaggaaat actaaggcaa aggtactgca agtgctcgca acattcgett 40200
atgcggatta ttgccgtagt geccgcgacgce cgggggcaag atgcagagat tgccatggta 40260
caggccegtge ggttgatatt gccaaaacag agctgtgggg gagagttgtc gagaaagagt 40320
gcggaagatg caaaggcgtce ggctattcaa ggatgccage aagcgcagca tatcgecgcetg 40380
tgacgatgct aatcccaaac cttacccaac ccacctggte acgcactgtt aagccgctgt 40440
atgacgctct ggtggtgcaa tgccacaaag aagagtcaat cgcagacaac attttgaatg 40500
cggtcacacg ttagcagcat gattgccacg gatggcaaca tattaacggc atgatattga 40560
cttattgaat aaaattgggt aaatttgact caacgatggg ttaattcgct cgttgtggta 40620
gtgagatgaa aagaggcggc gcttactacc gattccgcect agttggtcac ttcgacgtat 40680
cgtctggaac tccaaccatc gcaggcagag aggtctgcaa aatgcaatcc cgaaacagtt 40740
cgcaggtaat agttagagcc tgcataacgg tttcgggatt ttttatatct gcacaacagg 40800
taagagcatt gagtcgataa tcgtgaagag tcggcgagcce tggttagcca gtgctettte 40860
cgttgtgctg aattaagcga ataccggaag cagaaccgga tcaccaaatg cgtacaggceg 40920
tcatcgecge ccagcaacag cacaacccaa actgagcegt agccactgte tgtcectnnnn 40980
nnattagtaa tagttacgct gcggcctttt acacatgacc ttcgtgaaag cgggtggcag 41040
gaggtcgege taacaaccte ctgceccgtttt geccgtgcat atcggtcacg aacaaatctg 41100
attactaaac acagtagcct ggatttgttc tatcagtaat cgaccttatt cctaattaaa 41160
tagagcaaat ccccttattg ggggtaagac atgaagatgc cagaaaaaca tgacctgttg 41220
gccgecatte tcegeggcaaa ggaacaaggce atcggggcaa tcecttgegtt tgcaatggeg 41280
taccttegeg gcagatataa tggcggtgceg tttacaaaaa cagtaatcga cgcaacgatg 41340
tgcgccatta tcgectggtt cattcecgtgac cttcectcgact tcecgecggact aagtagcaat 41400
ctcgcttata taacgagcgt gtttatcgge tacatcggta ctgactcgat tggttegett 41460
atcaaacgct tcgctgctaa aaaagccgga gtagaagatg gtagaaatca ataatcaacg 41520
taaggcgttc ctcgatatgce tggcgtggtce ggagggaact gataacggac gtcagaaaac 41580
cagaaatcat ggttatgacg tcattgtagg cggagagcta tttactgatt actccgatca 41640
ccetegecaaa cttgtcacge taaacccaaa actcaaatca acaggcgccg gacgctacca 41700
gcttetttee cgttggtggg atgectaccg caagcagctt ggcctgaaag acttcectctece 41760
gaaaagtcag gacgctgtgg cattgcagca gattaaggag cgtggcgcectt tacctatgat 41820
tgatcgtggt gatatccgtc aggcaatcga ccgttgcage aatatctggg cttcactgece 41880
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gggcgctggt tatggtcagt tcgagcataa ggctgacagce ctgattgcaa aattcaaaga 41940
agcgggcegga acggtcagag agattgatgt atgagcagag tcaccgcgat tatctccget 42000
ctggttatct gcatcatcgt ctgcctgtca tgggctgtta atcattaccg tgataacgcecce 42060
attacctaca aagcccagcg cgacaaaaat gccagagaac tgaagctggce gaacgcggca 42120
attactgaca tgcagatgcg tcagcgtgat gttgctgcge tcgatgcaaa atacacgaag 42180
gagttagctg atgctaaagc tgaaaatgat gctctgegtg atgatgttgce cgetggtegt 42240
cgtecggttge acatcaaagce agtctgtcag tcagtgcgtg aagccaccac cgcctecgge 42300
gtggataatg cagcctccce ccgactggca gacaccgctg aacgggatta tttcacccte 42360
agagagaggc tgatcactat gcaaaaacaa ctggaaggaa cccagaagta tattaatgag 42420
cagtgcagat agagttgccc atatcgatgg gcaactcatg caattattgt gagcaataca 42480
cacgcgcectte cagcggagta taaatgccta aagtaataaa accgagcaat ccatttacga 42540
atgtttgctg ggtttctgtt ttaacaacat tttctgcgce gccacaaatt ttggectgcat 42600
cgacagtttt cttctgccca attccagaaa cgaagaaatg atgggtgatg gtttectttg 42660
gtgctactge tgcecggtttg ttttgaacag taaacgtctg ttgagcacat cctgtaataa 42720
gcagggccag cgcagtagcg agtagcattt ttttcatggt gttattcccg atgetttttg 42780
aagttcgcag aatcgtatgt gtagaaaatt aaacaaaccc taaacaatga gttgaaattt 42840
catattgtta atatttatta atgtatgtca ggtgcgatga atcgtcattg tattcccgga 42900
ttaactatgt ccacagccct gacggggaac ttctctgegg gagtgtccgg gaataattaa 42960
aacgatgcac acagggttta gcgcgtacac gtattgcatt atgccaacgce cccggtgctg 43020
acacggaaga aaccggacgt tatgatttag cgtggaaaga tttgtgtagt gttctgaatg 43080
ctctcagtaa atagtaatga attatcaaag gtatagtaat atcttttatg ttcatggata 43140
tttgtaaccc atcggaaaac tcecctgcttta gcaagatttt ccctgtattg ctgaaatgtg 43200
atttctettg atttcaacct atcataggac gtttctataa gatgcgtgtt tcttgagaat 43260
ttaacattta caaccttttt aagtcctttt attaacacgg tgttatcgtt ttctaacacg 43320
atgtgaatat tatctgtggc tagatagtaa atataatgtg agacgttgtg acgttttagt 43380
tcagaataaa acaattcaca gtctaaatct tttcgcactt gatcgaatat ttctttaaaa 43440
atggcaacct gagccattgg taaaaccttc catgtgatac gagggcgcgt agtttgcatt 43500
atcgttttta tcgtttcaat ctggtctgac cteccttgtgt tttgttgatg atttatgtca 43560
aatattagga atgttttcac ttaatagtat tggttgcgta acaaagtgcg gtcctgctgg 43620
cattctggag ggaaatacaa ccgacagatg tatgtaaggc caacgtgctc aaatcttcat 43680
acagaaagat ttgaagtaat attttaaccg ctagatgaag agcaagcgca tggagcgaca 43740
aaatgaataa agaacaatct gctgatgatc cctccgtgga tctgattcecgt gtaaaaaata 43800
tgcttaatag caccatttct atgagttacc ctgatgttgt aattgcatgt atagaacata 43860
aggtgtctct ggaagcattc agagcaattg aggcagcgtt ggtgaagcac gataataata 43920
tgaaggatta ttccctggtg gttgactgat caccataact gctaatcatt caaactattt 43980
agtctgtgac agagccaaca cgcagtctgt cactgtcagg aaagtggtaa aactgcaact 44040
caattactgc aatgcccteg taattaagtg aatttacaat atcgtcctgt tcggagggaa 44100
gaacgcggga tgttcattct tcatcacttt taattgatgt atatgctctc ttttctgacg 44160
ttagtctcecg acggcaggct tcaatgaccce aggctgagaa attcccggac cctttttget 44220
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caagagcgat gttaatttgt tcaatcattt ggttaggaaa gcggatgttg cgggttgttg 44280
ttetgegggt tetgttcette gttgacatga ggttgccccg tattcagtgt cgctgatttyg 44340
tattgtctga agttgttttt acgttaagtt gatgcagatc aattaatacg atacctgcgt 44400
cataattgat tatttgacgt ggtttgatgg cctccacgca cgttgtgata tgtagatgat 44460
aatcattatc actttacggg teccttteccgg tgatccgaca ggttacg 44507
<210> SEQ ID NO 4
<211> LENGTH: 51940
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 4
ctgtctetta tacacatctc aaccctgaag ctettgttgg ctagtgegta gtcegttggea 60
agcttgcatg cctgcagtag ggataacagg gtaatgtcga cttgcatgec tgcataaatt 120
tgaattttat aaaaaattat gttataattc gecgcagtacyg atggataatg atcatctgga 180
tattgatgtt gatattactg aaccgtcatt tgaacattta actattgcga cagtcaatga 240
acgccgaatg agaattgaga ttgaaaatca agcaatttct ctgtcttaaa atctattgag 300
atattctatc actcaaatag caatataagg actctctatg aaatttggaa actttttget 360
tacataccaa cctccccaat tttctcaaac agaggtaatg aaacgtttgg ttaaattagg 420
tegecatetet gaggagtgtg gttttgatac cgtatggtta ctggagcatc atttcacgga 480
gtttggtttyg cttggtaacc cttatgtcge tgctgcatat ttacttggceyg cgactaaaaa 540
attgaatgta ggaactgccg ctattgttet teccacagece catccagtac gccaacttga 600
agatgtgaat ttattggatc aaatgtcaaa aggacgattt cggtttggta tttgccgagg 660
gctttacaac aaggactttc gcegtattcegg cacagatatg aataacagtc gegecttage 720
ggaatgctygyg tacgggctga taaagaatgg catgacagag ggatatatgg aagctgataa 780
tgaacatatc aagttccata aggtaaaagt aaaccccgeyg gegtatagea gaggtggcege 840
accggtttat gtggtggetg aatcagette gacgactgag tgggctgcete aatttggect 900
accgatgata ttaagttgga ttataaatac taacgaaaag aaagcacaac ttgagcttta 960
taatgaagtg gctcaagaat atgggcacga tattcataat atcgaccatt gcttatcata 1020
tataacatct gtagatcatg actcaattaa agcgaaagag atttgccgga aatttcectggg 1080
gcattggtat gattcttatg tgaatgctac gactattttt gatgattcag accaaacaag 1140
aggttatgat ttcaataaag ggcagtggcg tgactttgta ttaaaaggac ataaagatac 1200
taatcgccgt attgattaca gttacgaaat caatcccegtg ggaacgccgce aggaatgtat 1260
tgacataatt caaaaagaca ttgatgctac aggaatatca aatatttgtt gtggatttga 1320
agctaatgga acagtagacg aaattattgc ttccatgaag ctcttccagt ctgatgtcat 1380
gccatttett aaagaaaaac aacgttcget attatattag ctaaggagaa agaaatgaaa 1440
tttggattgt tctteccttaa cttcatcaat tcaacaactg ttcaagaaca aagtatagtt 1500
cgcatgcagg aaataacgga gtatgttgat aagttgaatt ttgaacagat tttagtgtat 1560
gaaaatcatt tttcagataa tggtgttgtc ggcgctccte tgactgtttce tggttttetg 1620
ctcggtttaa cagagaaaat taaaattggt tcattaaatc acatcattac aactcatcat 1680
cctgtegeca tagcggagga agecttgctta ttggatcagt taagtgaagg gagatttatt 1740
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ttagggttta gtgattgcga aaaaaaagat gaaatgcatt tttttaatcg cccggttgaa 1800
tatcaacagc aactatttga agagtgttat gaaatcatta acgatgcttt aacaacaggc 1860
tattgtaatc cagataacga tttttatagc ttccctaaaa tatctgtaaa tceccccatget 1920
tatacgccag gcggaccteg gaaatatgta acagcaacca gtcatcatat tgttgagtgg 1980
gcggccaaaa aaggtattce tctcatcttt aagtgggatg attctaatga tgttagatat 2040
gaatatgctyg aaagatataa agccgttgcg gataaatatg acgttgacct atcagagata 2100
gaccatcagt taatgatatt agttaactat aacgaagata gtaataaagc taaacaagag 2160
acgcgtgcat ttattagtga ttatgttctt gaaatgcacc ctaatgaaaa tttcgaaaat 2220
aaacttgaag aaataattgc agaaaacgct gtcggaaatt atacggagtg tataactgcg 2280
gctaagttgg caattgaaaa gtgtggtgcg aaaagtgtat tgctgtcctt tgaaccaatg 2340
aatgatttga tgagccaaaa aaatgtaatc aatattgttg atgataatat taagaagtac 2400
cacatggaat atacctaata gatttcgagt tgcagcgagg cggcaagtga acgaatcccce 2460
aggagcatag ataactatgt gactggggtg agtgaaagca gccaacaaag cagcagcttg 2520
aaagatgaag ggtataaaag agtatgacag cagtgctgcc atactttcta atattatctt 2580
gaggagtaaa acaggtatga cttcatatgt tgataaacaa gaaattacag caagctcaga 2640
aattgatgat ttgatttttt cgagcgatcc atagatctgg agctaaggaa gctaaaatgg 2700
agaaaaaaat cactggatat accaccgttg atatatccca atggcatcgt aaagaacatt 2760
ttgaggcatt tcagtcagtt gctcaatgta cctataacca gaccgttcag ctggatatta 2820
cggccttttt aaagaccgta aagaaaaata agcacaagtt ttatccggcce tttattcaca 2880
ttettgeceg cctgatgaat gcectcatccgg aattccgtat ggcaatgaaa gacggtgagce 2940
tggtgatatg ggatagtgtt cacccttgtt acaccgtttt ccatgagcaa actgaaacgt 3000
tttcatcget ctggagtgaa taccacgacg atttccggca gtttctacac atatattcgce 3060
aagatgtggc gtgttacggt gaaaacctgg cctatttceccce taaagggttt attgagaata 3120
tgtttttegt ctcagccaat ccctgggtga gtttcaccag ttttgattta aacgtggcca 3180
atatggacaa cttcttcgec cccgttttca ccatgggcaa atattatacg caaggcgaca 3240
aggtgctgat gccgectggeg attcaggttce atcatgeegt ctgtgatgge ttceccatgtceg 3300
gcagaatgct taatgaatta caacagtact gcgatgagtg gcagggcggg gcgtaatttce 3360
aattcattac cctgttatcc ctacccgaga aaattcatcg atgatggttg agatgtgtat 3420
aagagacagg ttaaatctat caccgcaagg gataaatatc taacaccgtg cgtgttgact 3480
attttacctc tggcggtgat aatggttgca tgtactaagg aggttgtatg gaacaacgca 3540
taaccctgaa agattatgca atgcgctttg ggcaaaccaa gacagctaaa gatctcecggceg 3600
tatatcaaag cgcgatcaac aaggccattc atgcaggccg aaagattttt ttaactataa 3660
acgctgatgg aagcgtttat gcggaagagg taaagccctt cccgagtaac aaaaaaacaa 3720
cagcataaat aaccccgctce ttacacattc cagccctgaa aaagggcatc aaattaaacc 3780
acacctatgg tgtatgcatt tatttgcata cattcaatca attgttatct aaggaaatac 3840
ttacatatgg ttcgtgcaaa caaacgcaac gaggctctac gaatcgagag tgcgttgett 3900
aacaaaatcg caatgcttgg aactgagaag acagcggaag ctgtgggcgt tgataagtcg 3960
cagatcagca ggtggaagag ggactggatt ccaaagttct caatgctgcet tgectgttcett 4020
gaatgggggg tcgttgacga cgacatggct cgattggcge gacaagttgc tgcgattcetce 4080
accaataaaa aacgcccggce ggcaaccgag cgttctgaac aaatccagat ggagttctga 4140
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ggtcattact ggatctatca acaggagtca ttatgacaaa tacagcaaaa atactcaact 4200
tcggcagagg taactttgcec ggacaggagce gtaatgtgge agatctcgat gatggttacg 4260
ccagactatc aaatatgctg cttgaggctt attcgggegce agatctgacce aagcgacagt 4320
ttaaagtgct gecttgccatt ctgcgtaaaa cctatgggtg gaataaacca atggacagaa 4380
tcaccgattc tcaacttagc gagattacaa agttacctgt caaacggtgc aatgaagcca 4440
agttagaact cgtcagaatg aatattatca agcagcaagg cggcatgttt ggaccaaata 4500
aaaacatctc agaatggtgc atccctcaaa acgagggaaa atcccctaaa acgagggata 4560
aaacatccct caaattgggg gattgctatc cctcaaaaca gggggacaca aaagacacta 4620
ttacaaaaga aaaaagaaaa gattattcgt cagagaattc tggcgaatcc tctgaccagce 4680
cagaaaacga cctttctgtg gtgaaaccgg atgctgcaat tcagagcggce agcaagtggg 4740
ggacagcaga agacctgacc gccgcagagt ggatgtttga catggtgaag actatcgcac 4800
catcagccag aaaaccgaat tttgctgggt gggctaacga tatccgcecctg atgcgtgaac 4860
gtgacggacg taaccaccgc gacatgtgtg tgctgttceg ctgggcatgce caggacaact 4920
tctggtecgg taacgtgctyg agcccggcca aactccgcega taagtggacce caactcgaaa 4980
tcaaccgtaa caagcaacag gcaggcgtga cagccagcaa accaaaactc gacctgacaa 5040
acacagactg gatttacggg gtggatctat gaaaaacatc gccgcacaga tggttaactt 5100
tgaccgtgag cagatgcgtc ggatcgecaa caacatgcecyg gaacagtacyg acgaaaagcce 5160
gcaggtacag caggtagcgc agatcatcaa cggtgtgttc agccagttac tggcaacttt 5220
cceggegage ctggctaacce gtgaccagaa cgaagtgaac gaaatccegte gccagtgggt 5280
tctggetttt cgggaaaacyg ggatcaccac gatggaacag gttaacgcag gaatgcgegt 5340
agccecgtegg cagaatcgac catttcectgce atcacceggg cagtttgttg catggtgecg 5400
ggaagaagca tccgttaccg ccggactgcece aaacgtcage gagctggttg atatggttta 5460
cgagtattgc cggaagcgag gcctgtatce ggatgcggag tcecttatccgt ggaaatcaaa 5520
cgcgcactac tggctggtta ccaacctgta tcagaacatg cgggccaatg cgcttactga 5580
tgcggaatta cgccgtaagg ccgcagatga gcttgtecat atgactgcga gaattaaccg 5640
tggtgaggcg atccctgaac cagtaaaaca acttcctgtce atgggcggta gacctctaaa 5700
tcgtgcacag gectctggecga agatcgcaga aatcaaagct aagttcggac tgaaaggagc 5760
aagtgtatga cgggcaaaga ggcaattatt cattacctgg ggacgcataa tagcttctgt 5820
gegecggacy ttgccgeget aacaggcgca acagtaacca gcataaatca ggecgcegget 5880
aaaatggcac gggcaggtct tcectggttatc gaaggtaagg tctggcgaac ggtgtattac 5940
cggtttgcta ccagggaaga acgggaagga aagatgagca cgaacctggt ttttaaggag 6000
tgtcgeccaga gtgccgcgat gaaacgggta ttggcggtat atggagttaa aagatgacca 6060
tctacattac tgagctaata acaggcctgce tggtaatcge aggccttttt atttggggga 6120
gagggaagtc atgaaaaaac taacctttga aattcgatct ccagcacatc agcaaaacgc 6180
tattcacgca gtacagcaaa tccttccaga cccaaccaaa ccaatcgtag taaccattca 6240
ggaacgcaac cgcagcttag accaaaacag gaagctatgg gcctgcttag gtgacgtcetce 6300
tcgtcaggtt gaatggcatg gtcecgctggct ggatgcagaa agctggaagt gtgtgtttac 6360
cgcagcatta aagcagcagg atgttgttce taaccttgcc gggaatggcet ttgtggtaat 6420
aggccagtca accagcagga tgcgtgtagg cgaatttgcg gagctattag agcttataca 6480
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ggcattcggt acagagcgtg gcgttaagtg gtcagacgaa gcgagactgg ctctggagtyg 6540
gaaagcgaga tggggagaca gggctgcatg ataaatgtceg ttagtttctce cggtggcagg 6600
acgtcagcat atttgctctg gctaatggag caaaagcgac gggcaggtaa agacgtgcat 6660
tacgttttca tggatacagg ttgtgaacat ccaatgacat atcggtttgt cagggaagtt 6720
gtgaagttct gggatatacc gctcaccgta ttgcaggttg atatcaaccc ggagcttgga 6780
cagccaaatg gttatacggt atgggaacca aaggatattc agacgcgaat gecctgttctg 6840
aagccattta tcgatatggt aaagaaatat ggcactccat acgtcggcgg cgcgttetgce 6900
actgacagat taaaactcgt tcccttcacc aaatactgtg atgaccattt cgggcgaggg 6960
aattacacca cgtggattgg catcagagct gatgaaccga agcggctaaa gccaaagcect 7020
ggaatcagat atcttgctga actgtcagac tttgagaagg aagatatcct cgcatggtgg 7080
aagcaacaac cattcgattt gcaaataccg gaacatctcg gtaactgcat attctgcatt 7140
aaaaaatcaa cgcaaaaaat cggacttgcc tgcaaagatg aggagggatt gcagcgtgtt 7200
tttaatgagg tcatcacggg atcccatgtg cgtgacggac atcgggaaac gccaaaggag 7260
attatgtacc gaggaagaat gtcgctggac ggtatcgcga aaatgtattc agaaaatgat 7320
tatcaagccce tgtatcagga catggtacga gctaaaagat tcgataccgg ctettgttcet 7380
gagtcatgcg aaatatttgg agggcagctt gatttcgact tcegggaggga agctgcatga 7440
tgcgatgtta tcggtgcggt gaatgcaaag aagataaccg cttccgacca aatcaacctt 7500
actggaatcg atggtgtctce cggtgtgaaa gaacaccaac aggggtgtta ccactaccgce 7560
aggaaaagga ggacgtgtgg cgagacagcg acgaagtatc accgacataa tctgcgaaaa 7620
ctgcaaatac cttccaacga aacgcaccag aaataaaccce aagccaatcce caaaagaatce 7680
tgacgtaaaa accttcaact acacggctca cctgtgggat atccggtggce taagacgtcg 7740
tgcgaggaaa acaaggtgat tgaccaaaat cgaagttacyg aacaagaaag cgtcgagcga 7800
gctttaacgt gegctaactg cggtcagaag ctgcatgtge tggaagttca cgtgtgtgag 7860
cactgctgeg cagaactgat gagcgatccg aatagctcega tgcacgagga agaagatgat 7920
ggctaaacca gcgcgaagac gatgtaaaaa cgatgaatgc cgggaatggt ttcaccctge 7980
attcgctaat cagtggtggt gctctcecaga gtgtggaacc aagatagcac tcgaacgacg 8040
aagtaaagaa cgcgaaaaag cggaaaaagc agcagagaag aaacgacgac gagaggagca 8100
gaaacagaaa gataaactta agattcgaaa actcgcctta aagccccgca gttactggat 8160
taaacaagcce caacaagccg taaacgectt catcagagaa agagaccgeyg acttaccatg 8220
tatctegtge ggaacgctca cgtctgctca gtgggatgece ggacattacce ggacaactgce 8280
tgcggcacct caactccgat ttaatgaacg caatattcac aagcaatgcg tggtgtgcaa 8340
ccagcacaaa agcggaaatc tcecgttceccgta tcgegtcecgaa ctgattagcece gcatcgggca 8400
ggaagcagta gacgaaatcg aatcaaacca taaccgccat cgctggacta tcgaagagtg 8460
caaggcgatc aaggcagagt accaacagaa actcaaagac ctgcgaaata gcagaagtga 8520
ggccgcatga cgttctcagt aaaaaccatt ccagacatgc tcgttgaagc atacggaaat 8580
cagacagaag tagcacgcag actgaaatgt agtcgcggta cggtcagaaa atacgttgat 8640
gataaagacg ggaaaatgca cgccatcgtc aacgacgttc tcatggttca tcgcggatgg 8700
agtgaaagag atgcgctatt acgaaaaaat tgatggcagc aaataccgaa atatttgggt 8760
agttggcgat ctgcacggat gctacacgaa cctgatgaac aaactggata cgattggatt 8820
cgacaacaaa aaagacctgc ttatctecggt gggcgatttg gttgatcgtg gtgcagagaa 8880
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cgttgaatgc ctggaattaa tcacattcce ctggttcaga gctgtacgtg gaaaccatga 8940
gcaaatgatg attgatggct tatcagagcg tggaaacgtt aatcactggc tgcttaatgg 9000
cggtggcetgg ttctttaatce tcgattacga caaagaaatt ctggctaaag ctcttgccca 9060
taaagcagat gaacttccgt taatcatcga actggtgagc aaagataaaa aatatgttat 9120
ctgccacgcce gattatcecct ttgacgaata cgagtttgga aagccagttg atcatcagca 9180
ggtaatctgyg aaccgcgaac gaatcagcaa ctcacaaaac gggatcgtga aagaaatcaa 9240
aggcgcggac acgttcatct ttggtcatac gccagcagtg aaaccactca agtttgccaa 9300
ccaaatgtat atcgataccg gcgcagtgtt ctgcggaaac ctaacattga ttcaggtaca 9360
gggagaaggc gcatgagact cgaaagcgta gctaaatttc attcgccaaa aagcccgatg 9420
atgagcgact caccacgggc cacggcttct gactctettt ccggtactga tgtgatggcet 9480
gctatgggga tggcgcaatc acaagccgga ttcggtatgg ctgcattcectg cggtaagcac 9540
gaactcagcc agaacgacaa acaaaaggct atcaactatc tgatgcaatt tgcacacaag 9600
gtatcgggga aataccgtgg tgtggcaaag cttgaaggaa atactaaggc aaaggtactg 9660
caagtgctcg caacattcge ttatgcggat tattgccegta gtgccgcgac gecgggggca 9720
agatgcagag attgccatgg tacaggccgt gcggttgata ttgccaaaac agagctgtgg 9780
gggagagttyg tcgagaaaga gtgcggaaga tgcaaaggcg tcggctattc aaggatgcca 9840
gcaagcgcag catatcgcge tgtgacgatg ctaatcccaa accttaccca acccacctgg 9900
tcacgcactg ttaagccgcect gtatgacgct ctggtggtgce aatgccacaa agaagagtca 9960
atcgcagaca acattttgaa tgcggtcaca cgttagcagce atgattgcca cggatggcaa 10020
catattaacg gcatgatatt gacttattga ataaaattgg gtaaatttga ctcaacgatg 10080
ggttaattcg ctecgttgtgg tagtgagatg aaaagaggcg gcgcttacta ccgattccecge 10140
ctagttggtc acttcgacgt atcgtctgga actccaacca tcgcaggcag agaggtctge 10200
aaaatgcaat cccgaaacag ttcgcaggta atagttagag cctgcataac ggttteggga 10260
ttttttatat ctgcacaaca ggtaagagca ttgagtcgat aatcgtgaag agtcggcgag 10320
cctggttage cagtgctett tecgttgtge tgaattaage gaataccgga agcagaaccg 10380
gatcaccaaa tgcgtacagg cgtcatcgecc gecccagcaac agcacaaccc aaactgagcc 10440
gtagccactg tctgtcctga attcattagt aatagttacg ctgcggcctt ttacacatga 10500
ccttegtgaa agcecgggtgge aggaggtcgce gctaacaacce tcectgecgtt ttgccegtge 10560
atatcggtca cgaacaaatc tgattactaa acacagtagc ctggatttgt tctatcagta 10620
atcgacctta ttcctaatta aatagagcaa atccccttat tgggggtaag acatgaagat 10680
gccagaaaaa catgacctgt tggccgcecat tcectcecgeggca aaggaacaag gcatcgggge 10740
aatccttgeg tttgcaatgg cgtaccttceg cggcagatat aatggeggtg cgtttacaaa 10800
aacagtaatc gacgcaacga tgtgcgccat tatcgcctgg ttcattcgtg accttetcga 10860
cttcgecgga ctaagtagca atctcgetta tataacgage gtgtttatcg gectacatcgg 10920
tactgactcg attggttcge ttatcaaacg cttcgctgct aaaaaagccg gagtagaaga 10980
tggtagaaat caataatcaa cgtaaggcgt tcctcgatat gectggegtgg tcecggagggaa 11040
ctgataacgg acgtcagaaa accagaaatc atggttatga cgtcattgta ggcggagagce 11100
tatttactga ttactccgat caccctcgca aacttgtcac gctaaaccca aaactcaaat 11160
caacaggcgc cggacgctac cagcttettt ccegttggtg ggatgecctac cgcaagcage 11220
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ttggcctgaa agacttctet ccgaaaagtc aggacgctgt ggcattgcag cagattaagg 11280
agcgtggege tttacctatg attgatcgtg gtgatatccg tcaggcaatc gaccgttgca 11340
gcaatatctg ggcttcactg ccgggcgectg gttatggtca gttcgagcat aaggctgaca 11400
gcctgattge aaaattcaaa gaagcgggcg gaacggtcag agagattgat gtatgagcag 11460
agtcaccgcg attatctceg ctcectggttat ctgcatcate gtctgectgt catgggectgt 11520
taatcattac cgtgataacg ccattaccta caaagcccag cgcgacaaaa atgccagaga 11580
actgaagctg gcgaacgcgg caattactga catgcagatg cgtcagcegtg atgttgctge 11640
gctcgatgca aaatacacga aggagttagce tgatgctaaa gctgaaaatg atgetctgeg 11700
tgatgatgtt gccgctggte gtegteggtt gcacatcaaa gcagtctgte agtcagtgeg 11760
tgaagccacc accgccteceg gegtggataa tgcagcctcee ccccgactgg cagacaccge 11820
tgaacgggat tatttcaccc tcagagagag gctgatcact atgcaaaaac aactggaagg 11880
aacccagaag tatattaatg agcagtgcag atagagttgc ccatatcgat gggcaactca 11940
tgcaattatt gtgagcaata cacacgcgct tccagcggag tataaatgcc taaagtaata 12000
aaaccgagca atccatttac gaatgtttgce tgggtttcectg ttttaacaac attttetgeg 12060
ccgccacaaa ttttggctge atcgacagtt ttcecttctgee caattccaga aacgaagaaa 12120
tgatgggtga tggtttcctt tggtgctact gctgccggtt tgttttgaac agtaaacgtce 12180
tgttgagcac atcctgtaat aagcagggcce agcgcagtag cgagtagcat ttttttcatg 12240
gtgttattcc cgatgctttt tgaagttcgce agaatcgtat gtgtagaaaa ttaaacaaac 12300
cctaaacaat gagttgaaat ttcatattgt taatatttat taatgtatgt caggtgcgat 12360
gaatcgtcat tgtattcccg gattaactat gtccacagec ctgacgggga acttctcectge 12420
gggagtgtcc gggaataatt aaaacgatgc acacagggtt tagcgcgtac acgtattgca 12480
ttatgccaac gccceggtge tgacacggaa gaaaccggac gttatgattt agecgtggaaa 12540
gatttgtgta gtgttctgaa tgctctcagt aaatagtaat gaattatcaa aggtatagta 12600
atatctttta tgttcatgga tatttgtaac ccatcggaaa actcctgctt tagcaagatt 12660
ttccctgtat tgctgaaatg tgatttcectcet tgatttcaac ctatcatagg acgtttctat 12720
aagatgcgtg tttcttgaga atttaacatt tacaaccttt ttaagtcctt ttattaacac 12780
ggtgttatcg ttttctaaca cgatgtgaat attatctgtg gctagatagt aaatataatg 12840
tgagacgttg tgacgtttta gttcagaata aaacaattca cagtctaaat cttttecgcac 12900
ttgatcgaat atttctttaa aaatggcaac ctgagccatt ggtaaaacct tccatgtgat 12960
acgagggcgce gtagtttgca ttatcgtttt tatcgtttca atctggtctg acctecttgt 13020
gttttgttga tgatttatgt caaatattag gaatgttttc acttaatagt attggttgcg 13080
taacaaagtg cggtcctgcect ggcattctgg agggaaatac aaccgacaga tgtatgtaag 13140
gccaacgtge tcaaatctte atacagaaag atttgaagta atattttaac cgctagatga 13200
agagcaagcg catggagcga caaaatgaat aaagaacaat ctgctgatga tccctecgtg 13260
gatctgattc gtgtaaaaaa tatgcttaat agcaccattt ctatgagtta ccctgatgtt 13320
gtaattgcat gtatagaaca taaggtgtct ctggaagcat tcagagcaat tgaggcagcg 13380
ttggtgaagc acgataataa tatgaaggat tattccctgg tggttgactg atcaccataa 13440
ctgctaatca ttcaaactat ttagtctgtg acagagccaa cacgcagtct gtcactgtca 13500
ggaaagtggt aaaactgcaa ctcaattact gcaatgccct cgtaattaag tgaatttaca 13560
atatcgtecct gttcggaggg aagaacgcgg gatgttcatt cttcatcact tttaattgat 13620
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gtatatgcte tcecttttectga cgttagtcte cgacggcagg cttcaatgac ccaggctgag 13680
aaattcccgg accctttttyg ctcaagagcg atgttaattt gttcaatcat ttggttagga 13740
aagcggatgt tgcgggttgt tgttcectgegg gttetgttet tegttgacat gaggttgcce 13800
cgtattcagt gtcgctgatt tgtattgtct gaagttgttt ttacgttaag ttgatgcaga 13860
tcaattaata cgatacctgc gtcataattg attatttgac gtggtttgat ggccteccacg 13920
cacgttgtga tatgtagatg ataatcatta tcactttacg ggtcctttce ggtgatccga 13980
caggttacgg ggcggcgacc tcgcgggttt tcegctattta tgaaaatttt ccggtttaag 14040
gcgtttecegt tettecttegt cataacttaa tgtttttatt taaaataccce tctgaaaaga 14100
aaggaaacga caggtgctga aagcgaggct ttttggccte tgtcegtttece tttcectetgtt 14160
tttgtcegtyg gaatgaacaa tggaagtcaa caaaaagcag ctggctgaca tttteggtge 14220
gagtatccgt accattcaga actggcagga acagggaatg cccgttctgce gaggcggtgg 14280
caagggtaat gaggtgcttt atgactctgc cgccgtcata aaatggtatg ccgaaaggga 14340
tgctgaaatt gagaacgaaa agctgcgccg ggaggttgaa gaactgcggce aggccagcga 14400
ggcagatcte cagccaggaa ctattgagta cgaacgccat cgacttacgce gtgcecgcaggce 14460
cgacgcacag gaactgaaga atgccagaga ctccgctgaa gtggtggaaa ccgcattctg 14520
tactttegtg ctgtcgcgga tegcaggtga aattgccagt attctcgacg ggcteccceccect 14580
gtcggtgcag cggegtttte cggaactgga aaaccgacat gttgatttcce tgaaacggga 14640
tatcatcaaa gccatgaaca aagcagccgc gctggatgaa ctgataccgg ggttgectgag 14700
tgaatatatc gaacagtcag gttaacaggc tgcggcattt tgtccgcecgec gggctteget 14760
cactgttcag gccggagcca cagaccgcecg ttgaatggge ggatgctaat tactatctcece 14820
cgaaagaatc cgcataccag gaagggcgct gggaaacact gccctttcag cgggccatca 14880
tgaatgcgat gggcagcgac tacatccgtg aggtgaatgt ggtgaagtct geccgtgtceg 14940
gttattccaa aatgctgctg ggtgtttatg cctactttat agagcataag cagcgcaaca 15000
ccettatetg gttgecgacyg gatggtgatg ccgagaactt tatgaaaacc cacgttgage 15060
cgactattcg tgatattceg tegctgetgg cgctggecce gtggtatgge aaaaagcacce 15120
gggataacac gctcaccatg aagcgtttca ctaatgggeg tggecttctgg tgectgggeg 15180
gtaaagcggc aaaaaactac cgtgaaaagt cggtggatgt ggcgggttat gatgaacttg 15240
ctgcttttga tgatgatatt gaacaggaag gctctccgac gttcectgggt gacaagcgta 15300
ttgaaggctc ggtctggcca aagtccatcce gtggctccac gccaaaagtg agaggcacct 15360
gtcagattga gcgtgcagce agtgaatccc cgcattttat gegttttcat gttgectgee 15420
cgcattgcgg ggaggagcag tatcttaaat ttggcgacaa agagacgccg tttggectca 15480
aatggacgcce ggatgacccecce tceccagegtgt tttatctetg cgagcataat gectgegtca 15540
tcegecagca ggagcectggac tttactgatg cccgttatat ctgcgaaaag accgggatct 15600
ggacccgtga tggcattcte tggttttegt catccggtga agagattgag ccacctgaca 15660
gtgtgacctt tcacatctgg acagcgtaca gcccgttcac cacctgggtg cagattgtca 15720
aagactggat gaaaacgaaa ggggatacgg gaaaacgtaa aaccttcgta aacaccacgce 15780
tcggtgagac gtgggaggcg aaaattggcg aacgtccgga tgctgaagtg atggcagage 15840
ggaaagagca ttattcagcg ccecgttectg accgtgtgge ttacctgacc gccggtatcg 15900
actcccaget ggaccgctac gaaatgcgceg tatggggatg ggggccgggt gaggaaagcet 15960
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ggctgattga ccggcagatt attatgggcc gccacgacga tgaacagacg ctgctgegtg 16020
tggatgaggc catcaataaa acctataccc gccggaatgg tgcagaaatg tcgatatcce 16080
gtatctgectyg ggatactgge gggattgacc cgaccattgt gtatgaacgc tcgaaaaaac 16140
atgggctgtt ccgggtgatc cccattaaag gggcatcegt ctacggaaag ccggtggcca 16200
gcatgccacyg taagcgaaac aaaaacgggg tttaccttac cgaaatcggt acggataccg 16260
cgaaagagca gatttataac cgcttcacac tgacgccgga aggggatgaa ccgcttcecceg 16320
gtgcecgttceca cttecccgaat aacccggata tttttgatet gaccgaagcg cagcagctga 16380
ctgctgaaga gcaggtcgaa aaatgggtgg atggcaggaa aaaaatactg tgggacagca 16440
aaaagcgacg caatgaggca ctcgactgct tcgtttatge gectggeggeg ctgcgcatca 16500
gtatttceeg ctggcagcectg gatctcagtg cgctgectgge gagectgcag gaagaggatg 16560
gtgcagcaac caacaagaaa acactggcag attacgccceg tgccttatcce ggagaggatg 16620
aatgacgcga caggaagaac ttgccgctgce ccgtgcggca ctgcatgacce tgatgacagg 16680
taaacgggtg gcaacagtac agaaagacgg acgaagggdtg gagtttacgg ccacttccgt 16740
gtctgacctyg aaaaaatata ttgcagagct ggaagtgcag accggcatga cacagcgacg 16800
caggggacct gcaggatttt atgtatgaaa acgcccacca ttcccaccct tetggggceg 16860
gacggcatga catcgctgcg cgaatatgecc ggttatcacg gcecggtggcag cggatttgga 16920
gggcagttgce ggtcgtggaa cccaccgagt gaaagtgtgg atgcagccct gttgcccaac 16980
tttaccegtg gcaatgcceg cgcagacgat ctggtacgca ataacggcta tgccgccaac 17040
gccatccage tgcatcagga tcatatcgtc gggtcettttt tcecggctcag tcatcgecca 17100
agctggeget atctgggcat cggggaggaa gaagcccegtg ccttttcececcg cgaggttgaa 17160
gcggcatgga aagagtttge cgaggatgac tgctgctgca ttgacgttga gcgaaaacge 17220
acgtttacca tgatgattcg ggaaggtgtg gccatgcacg cctttaacgg tgaactgtte 17280
gttcaggcca cctgggatac cagttcgteg cggcttttec ggacacagtt ccggatggte 17340
agcccgaagce gcatcagcaa cccgaacaat accggcgaca gccggaactg ccgtgecggt 17400
gtgcagatta atgacagcgg tgcggcgctg ggatattacg tcagcgagga cgggtatcct 17460
ggctggatge cgcagaaatg gacatggata ccccgtgagt tacccggegg gcgegecteg 17520
ttcattcacg tttttgaacc cgtggaggac gggcagactc gcggtgcaaa tgtgttttac 17580
agcgtgatgg agcagatgaa gatgctcgac acgctgcaga acacgcagct gcagagcgece 17640
attgtgaagg cgatgtatgc cgccaccatt gagagtgagce tggatacgca gtcagcgatg 17700
gattttattc tgggcgcgaa cagtcaggag cagcgggaaa ggctgaccgg ctggattggt 17760
gaaattgceg cgtattacgce cgcagcgceg gtccggctgg gaggcgcaaa agtaccgcac 17820
ctgatgccgg gtgactcact gaacctgcag acggctcagg atacggataa cggctactcce 17880
gtgtttgagc agtcactgct gcggtatatc gectgeccggge tgggtgtctce gtatgagcag 17940
ctttceegga attacgccca gatgagctac tccacggcac gggccagtgce gaacgagtcecg 18000
tgggcgtact ttatggggcg gcgaaaattc gtcgcatcce gtcaggcgag ccagatgttt 18060
ctgtgctgge tggaagaggc catcgttcecge cgcgtggtga cgttacctte aaaagcgcge 18120
ttcagttttc aggaagcceg cagtgcectgg gggaactgcg actggatagg ctccggtegt 18180
atggccatcg atggtctgaa agaagttcag gaagcggtga tgctgataga agccggactg 18240
agtacctacg agaaagagtg cgcaaaacgc ggtgacgact atcaggaaat ttttgcccag 18300
caggtcegtg aaacgatgga gcgccgtgca gccggtcetta aaccgeccge ctgggegget 18360



231

US 9,435,743 B2

232

-continued
gcagcatttg aatccgggct gcgacaatca acagaggagg agaagagtga cagcagagct 18420
gcgtaatcete ccgecatattg ccagcatgge ctttaatgag ccgctgatgce ttgaacccge 18480
ctatgcgcgg gttttcectttt gtgcgettge aggccagett gggatcagca gectgacgga 18540
tgcggtgtcece ggcgacagec tgactgccca ggaggcacte gcgacgctgg cattatccgg 18600
tgatgatgac ggaccacgac aggcccgcag ttatcaggtce atgaacggca tcgcegtget 18660
gcecggtgtee ggcacgetgg tcagccggac gegggcegctg cageccgtact cggggatgac 18720
cggttacaac ggcattatcg cccgtcetgca acaggctgce agcgatccga tggtggacgg 18780
cattctgcte gatatggaca cgcccecggcegg gatggtggceg ggggcatttg actgcegctga 18840
catcatcgcce cgtgtgcgtyg acataaaacc ggtatgggcg cttgccaacg acatgaactg 18900
cagtgcaggt cagttgcttg ccagtgccge ctceccggegt ctggtcacge agaccgcccecg 18960
gacaggctecc atcggcgtca tgatggctca cagtaattac ggtgctgcgce tggagaaaca 19020
gggtgtggaa atcacgctga tttacagcgg cagccataag gtggatggca acccctacag 19080
ccatctteceg gatgacgtec gggagacact gcagtcccgg atggacgcaa cccgcecagat 19140
gtttgcgcag aaggtgtcgg catataccgg cctgtececgtg caggttgtgce tggataccga 19200
ggctgcagtyg tacagcggtc aggaggccat tgatgccgga ctggctgatg aacttgttaa 19260
cagcaccgat gcgatcaccg tcatgcegtga tgcactggat gcacgtaaat cccgtetcte 19320
aggagggcga atgaccaaag agactcaatc aacaactgtt tcagccactg cttcgcagge 19380
tgacgttact gacgtggtgc cagcgacgga gggcgagaac gccagcgcegg cgcagecgga 19440
cgtgaacgcg cagatcaccg cagcggttgce ggcagaaaac agccgcatta tggggatcct 19500
caactgtgag gaggctcacg gacgcgaaga acaggcacgc gtgctggcag aaacccccgg 19560
tatgaccgtg aaaacggccc gecgcattct ggccgcagca ccacagagtg cacaggcgceg 19620
cagtgacact gcgctggatc gtctgatgca gggggcaccg gcaccgctgg ctgcaggtaa 19680
cceggeatcet gatgeccgtta acgatttgcet gaacacacca gtgtaaggga tgtttatgac 19740
gagcaaagaa acctttaccc attaccagcc gcagggcaac agtgacccgg ctcataccge 19800
aaccgcgcecce ggcggattga gtgcgaaagce gcctgcaatg accccgctga tgctggacac 19860
ctccagecgt aagctggttg cgtgggatgg caccaccgac ggtgctgcecg ttggcattcet 19920
tgcggttget gectgaccaga ccagcaccac gctgacgtte tacaagtccg gcacgttcceg 19980
ttatgaggat gtgctctggc cggaggctgc cagcgacgag acgaaaaaac ggaccgcgtt 20040
tgccggaacg gcaatcagca tcgtttaact ttacccttca tcactaaagg ccgcctgtge 20100
ggcttttttt acgggatttt tttatgtcga tgtacacaac cgcccaactg ctggcggcaa 20160
atgagcagaa atttaagttt gatccgectgt ttctgcgtet ctttttcecegt gagagctatce 20220
ccttcaccac ggagaaagtc tatctcectcac aaattccggg actggtaaac atggcecgctgt 20280
acgtttegee gattgtttec ggtgaggtta tccgtteccg tggceggctece acctcectgaat 20340
ttacgceggg atatgtcaag ccgaagcatg aagtgaatcce gcagatgacc ctgcgtegece 20400
tgccggatga agatccgcag aatctggcegg acccggctta ccgecgcecegt cgcatcatca 20460
tgcagaacat gcgtgacgaa gagctggcca ttgctcaggt cgaagagatg caggcagttt 20520
ctgcecgtget taagggcaaa tacaccatga ccggtgaage cttcegatccg gttgaggtgg 20580
atatgggccg cagtgaggag aataacatca cgcagtccgg cggcacggag tggagcaagce 20640
gtgacaagtc cacgtatgac ccgaccgacg atatcgaagc ctacgcgcectg aacgccageg 20700
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gtgtggtgaa tatcatcgtg ttcgatccga aaggctggge gctgttcegt tecttcaaag 20760
ccgtcaagga gaagctggat acccgtegtg gctctaatte cgagectggag acagceggtga 20820
aagacctggg caaagcggtg tecctataagg ggatgtatgg cgatgtggcc atcgtegtgt 20880
attccggaca gtacgtggaa aacggcgtca aaaagaactt cctgccggac aacacgatgg 20940
tgctggggaa cactcaggca cgcggtctgce gcacctatgg ctgcattcag gatgcggacg 21000
cacagcgcga aggcattaac gecctctgceccce gttacccgaa aaactgggtg accaccggeg 21060
atccggegeg tgagttcacce atgattcagt cagcaccget gatgetgcetg getgaccctg 21120
atgagttcgt gtccgtacaa ctggcgtaat catggccctt cggggecatt gtttetetgt 21180
ggaggagtcc atgacgaaag atgaactgat tgcccgtcte cgctcecgetgg gtgaacaact 21240
gaaccgtgat gtcagcctga cggggacgaa agaagaactg gcgctcecgtg tggcagaget 21300
gaaagaggag cttgatgaca cggatgaaac tgccggtcag gacacccctce tcageccggga 21360
aaatgtgctg accggacatg aaaatgaggt gggatcagcg cagccggata ccgtgattcet 21420
ggatacgtct gaactggtca cggtcgtgge actggtgaag ctgcatactg atgcacttca 21480
cgccacgcegg gatgaacctg tggcatttgt gctgccggga acggegttte gtgtetectge 21540
cggtgtggca gccgaaatga cagagcgcgg cctggccaga atgcaataac gggaggcget 21600
gtggctgatt tcgataacct gttcgatget geccattgcee gcecgecgatga aacgatacge 21660
gggtacatgg gaacgtcagc caccattaca tccggtgage agtcaggtgc ggtgatacgt 21720
ggtgtttttyg atgaccctga aaatatcagc tatgccggac agggcgtgcg cgttgaagge 21780
tccageecgt cectgtttgt ccggactgat gaggtgcgge agctgeggceg tggagacacg 21840
ctgaccatcg gtgaggaaaa tttctgggta gatcgggttt cgccggatga tggcggaagt 21900
tgtcatctect ggcttggacyg gggcgtaccg cctgccgtta accgtcecgecg ctgaaagggg 21960
gatgtatggc cataaaaggt cttgagcagg ccgttgaaaa cctcagccgt atcagcaaaa 22020
cggcggtgece tggtgccgec gcaatggceca ttaaccgegt tgcttcatce gecgatatcge 22080
agtcggegtce acaggttgcec cgtgagacaa aggtacgccg gaaactggta aaggaaaggg 22140
ccaggctgaa aagggccacg gtcaaaaatc cgcaggccag aatcaaagtt aaccgggggg 22200
atttgcccgt aatcaagctg ggtaatgcge gggttgtect ttcecgegceccge aggcgtegta 22260
aaaaggggca gcgttcatcc ctgaaaggtg gcggcagegt gettgtggtg ggtaaccgte 22320
gtattccegg cgcgtttatt cagcaactga aaaatggcceg gtggcatgtc atgcagegtg 22380
tggctgggaa aaaccgttac cccattgatg tggtgaaaat cccgatggcg gtgccgctga 22440
ccacggcegtt taaacaaaat attgagcgga tacggcgtga acgtcttceccg aaagagctgg 22500
gctatgcget gcagcatcaa ctgaggatgg taataaagcg atgaaacata ctgaactccg 22560
tgcagcegta ctggatgcac tggagaagca tgacaccggg gcgacgtttt ttgatggtceg 22620
ccecgetgtt tttgatgagg cggattttcee ggcagttgee gtttatctca ccggegctga 22680
atacacgggc gaagagctgg acagcgatac ctggcaggcg gagctgcata tcgaagtttt 22740
cctgectget caggtgcegg attcagagcet ggatgcgtgg atggagtccce ggatttatce 22800
ggtgatgagc gatatcccgg cactgtcaga tttgatcacc agtatggtgg ccagcggcta 22860
tgactaccgg cgcgacgatg atgcgggctt gtggagttca gccgatctga cttatgtcat 22920
tacctatgaa atgtgaggac gctatgcctg taccaaatcce tacaatgccg gtgaaaggtg 22980
ccgggaccac cctgtgggtt tataagggga gcggtgacce ttacgcgaat ccgctttcag 23040
acgttgactg gtcgcgtetg gcaaaagtta aagacctgac gcccggcgaa ctgaccgctg 23100
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agtcctatga cgacagctat ctcgatgatg aagatgcaga ctggactgcg accgggcagg 23160
ggcagaaatc tgccggagat accagcttca cgctggegtg gatgcccgga gagcagggge 23220
agcaggcgcet gectggcegtgg tttaatgaag gcgatacccg tgcctataaa atccgettcece 23280
cgaacggcac ggtcgatgtg ttccgtggcet gggtcagcag tatcggtaag gecggtgacgg 23340
cgaaggaagt gatcacccgc acggtgaaag tcaccaatgt gggacgtccg tcgatggcag 23400
aagatcgcag cacggtaaca gcggcaaccg gcatgaccgt gacgcctgcce agcacctcgg 23460
tggtgaaagg gcagagcacc acgctgaccg tggccttcecca gccggagggce gtaaccgaca 23520
agagctttcg tgcggtgtcet geggataaaa caaaagccac cgtgtcggtce agtggtatga 23580
ccatcaccgt gaacggcgtt gectgcaggca aggtcaacat tccggttgta tccggtaatg 23640
gtgagtttgc tgcggttgca gaaattaccg tcaccgccag ttaatccgga gagtcagcga 23700
tgttcctgaa aaccgaatca tttgaacata acggtgtgac cgtcacgctt tctgaactgt 23760
cagccctgca gecgcattgag catctcegece tgatgaaacg gcaggcagaa caggcggagt 23820
cagacagcaa ccggaagttt actgtggaag acgccatcag aaccggcgceg tttctggtgg 23880
cgatgtccct gtggcataac catccgcaga agacgcagat gccgtccatg aatgaagccg 23940
ttaaacagat tgagcaggaa gtgcttacca cctggcccac ggaggcaatt tctcatgctg 24000
aaaacgtggt gtaccggctg tcectggtatgt atgagtttgt ggtgaataat gcccctgaac 24060
agacagagga cgccgggccce gcagagcectg tttetgeggg aaagtgttceg acggtgaget 24120
gagttttgecc ctgaaactgg cgcgtgagat ggggcgaccec gactggcgtg ccatgettge 24180
cgggatgtca tccacggagt atgccgactg gcaccgcttt tacagtaccc attattttca 24240
tgatgttctg ctggatatgc acttttccgg gctgacgtac accgtgctca gectgttttt 24300
cagcgatccg gatatgcatce cgctggattt cagtctgctg aaccggcgceg aggctgacga 24360
agagcctgaa gatgatgtgce tgatgcagaa agcggcaggg cttgccggag gtgtcecegett 24420
tggcceggac gggaatgaag ttatccccge ttceccecccggat gtggcggaca tgacggagga 24480
tgacgtaatg ctgatgacag tatcagaagg gatcgcagga ggagtccggt atggctgaac 24540
cggtaggcga tctggtcecgtt gatttgagtce tggatgcgge cagatttgac gagcagatgg 24600
ccagagtcag gcgtcatttt tcectggtacgg aaagtgatgce gaaaaaaaca gcggcagtcg 24660
ttgaacagtc gctgagccga caggcgctgg ctgcacagaa agcggggatt tccgteggge 24720
agtataaagc cgccatgcgt atgctgectg cacagttcac cgacgtggcc acgcagcttg 24780
caggcgggca aagtccgtgg ctgatcectge tgcaacaggg ggggcaggtg aaggactcct 24840
tcggcgggat gatccccatg ttcagggggce ttgccggtge gatcaccctg ccgatggtgg 24900
gggccaccte getggeggtg gcgaccggtg cgctggcgta tgcctggtat cagggcaact 24960
caaccctgte cgatttcaac aaaacgctgg tcecttteegg caatcaggceg ggactgacgg 25020
cagatcgtat gectggtcctg teccagagceccg ggcaggceggce agggctgacg tttaaccaga 25080
ccagcgagtc actcagcgca ctggttaagg cgggggtaag cggtgaggct cagattgegt 25140
ccatcagcca gagtgtggeg cgtttcetect ctgcatcegg cgtggaggtg gacaaggtceg 25200
ctgaagcctt cgggaagctg accacagacc cgacgtceggg gctgacggceg atggcetcgee 25260
agttccataa cgtgtcggceg gagcagattg cgtatgttge tcagttgcag cgttcececggeg 25320
atgaagccgg ggcattgcag gcggcgaacg aggccgcaac gaaagggttt gatgaccaga 25380
ccegecgect gaaagagaac atgggcacgce tggagacctg ggcagacagg actgcegcggg 25440



237

US 9,435,743 B2

-continued

238

cattcaaatc

tgctgattaa

atgattattt

gtcttgeget

cgcagcagea

cttacgaacg

aggcactgaa

aaaaggatta

gegatcgtcea

cgctggagaa

aggcggagag

aggagaaatc

cacttggega

aattcgcaca

ctgaccggea

atcegetgge

agcttegegyg

ccacggacag

agaatatggc

tgctgtecat

tcggcagege

ttcaggcege

aatatgagcc

gccggattgg

tcggtacace

ataaccatgt

aggcggtgta

atggtggect

tatggatgtg

gegagegect

cecgtgaggag

tctgtggacy

gcgggtcagt

caggatatcc

gthtCtggg

cagaacgaaa

caggggageg

tctaacctgt

acggtggtec

aacagttacg

catgtgggat

ggcagaggct

tgttaacgat

tgaagcegec

gagcgatace

getgcagacyg

agacgggaaa

tgaagcgacyg

ggaagacagt

gecatgccgga

tcagttecgeg

cectgetggeyg

caaggttacg

gcagcaacgg

ggcagaacgg

gctgaataac

gaactggatg

tatgtcgecag

ggcgatgctg

gatgacagaa

cattggcggg

tgcggcgaaa

agcggggatt

cgtggggaat

gggcagcatg

ggtgattaac

tgacatggecc

gtteteegga

getteggtee

gccgggctga

gccacggtac

ccgecttatg

atgctgegtyg

ggcaggaaac

aaatcgacct

aaggtgagcc

gttttgaact

acggtatggt

ggcgtaaggt

ccgatcegga

geggtgetgg

gegtataaga

gaagcgeggy

cgaaagaagg

gaagcgtcac

cegetggaga

atcctgcagyg

ctgaaaaagc

gcteatgety

gcaaatgaga

gtactggagg

cataaagatg

tatcaggagc

gcaaaacggyg

gaagccacgg

gtcatgtcag

gcaggectga

gtaaaaagtg

accggcagtyg

attctgetta

gCtgttggtg

ttccattttyg

gttcaccgty

ctttaccgge

gcagacagcce

aacgacggca

cgcaagggtg

ggtggacgat

cttctgtaag

atgccaacct

tggagtcgtt

agtggcggca

ttgagttcag

actgaatgaa

gacagaggtc

ggtcacctygyg

gaatggcaaa

caccgggatyg

ttacgccegt

gcaggaggtyg

atattggtcg

aagcagacga

cgcgttactg

ctgagcagca

ggctgaaata

aatataccge

cggattacaa

cgaaacagtc

cecctgetgac

aaatcagcca

aggcggcgca

agacgctgga

gectgaacge

ccgecattga

aacagcgect

agcagaaaaa

agtccggetyg

cagccacgca

agcagaactg

agcaggcaat

geggegeate

caaccggagyg

gtgagtttgt

tgatgcgegg

ggtcgcaggc

cgaacgggca

ccegtgatga

gaagacctte

aaaggtgege

gaaaacgtac

tctggaagag

gataaaggtyg

cgcagagttt

tgcacccgty

ggtggagaac

caggggcgac

ggcaccagta

gcggaagata

tttctggaty

atcagccget

tcctgatace gegcaggaga

catctggaat ctgcgcaagyg

ggatgategt gaaaaggccce

gactcaacag gacaaaaatg

taccgaagag gcgcagaagg

ccgtcaggaa gaactgaaca

cacgctgatyg geggceggega

cagcgtgaag gtgtctgegy

gettcaggca gaactccegga

gcagcegeegg gatttgtgga

acgtcgeccag ctgtctgeac

gtacaaacgc cagctggetg

getggegeag caggeggata

tgcgaaaage cgggggctga

gaaggaacag tatggcgata

gacctgggeg gctgaagace

gagtgagtgg gaagagagcg

gacctttgat ggtattgcac

gegeagette accegtteceg

ggtggggatt gtcgggagta

cgegtcagge ggtacageca

atttacggga accggcggca

cttcacgaag gaggcaacca

ctatgccace ggceggttatg

gtcegggacyg tttgagcaga

gataggteceg getgetetga

aattcagaca cagatgcgtyg

cgctggaaag tgaaacccgyg

tttggtgatg gctattctca

agcgtgacge tttetgtece

cacgggggct ggaaatcctt

acctgcgcaa aatggtegte

gaacaggtgg tgaactgatg

cggagcagte ggccagcegtyg

gttatttttt ctgtaatgag

agtatcagcce gtatcccatt

cgecgecccac gcetgacggtt

tgcagagtct ggtcggcegga

cggtgaactt cgtcaacgga

ggcgcattga gcagtgcage

25500

25560

25620

25680

25740

25800

25860

25920

25980

26040

26100

26160

26220

26280

26340

26400

26460

26520

26580

26640

26700

26760

26820

26880

26940

27000

27060

27120

27180

27240

27300

27360

27420

27480

27540

27600

27660

27720

27780

27840
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gaactgagcg cggtgagtgce ctectttgta ctgtccacge cgacggaaac ggatggceget 27900
gtttttcegyg gacgtatcat gctggccaac acctgcacct ggacctatcg cggtgacgag 27960
tgcggttata gecggtccgge tgtcgeggat gaatatgacce agccaacgtce cgatatcacg 28020
aaggataaat gcagcaaatg cctgagcggt tgtaagttcce gcaataacgt cggcaacttt 28080
ggcggcttec ttteccattaa caaactttcg cagtaaatcc catgacacag acagaatcag 28140
cgattctgge gcacgccegg cgatgtgcege cagcggagte gtgceggcettce gtggtaagca 28200
cgccggaggg ggaaagatat ttcccctgeg tgaatatcte cggtgagccg gaggctattt 28260
ccgtatgteg ccggaagact ggctgcaggce agaaatgcag ggtgagattg tggcgetggt 28320
ccacagccac cccggtggte tgccctgget gagtgaggce gaccggceggce tgcaggtgca 28380
gagtgatttg ccgtggtgge tggtctgccg ggggacgatt cataagttcc gctgtgtgece 28440
gcatctcacc gggcggcgct ttgagcacgg tgtgacggac tgttacacac tgttccggga 28500
tgcttatcat ctggcgggga ttgagatgcc ggactttcat cgtgaggatg actggtggeg 28560
taacggccag aatctctatc tggataatct ggaggcgacg gggctgtatc aggtgccgtt 28620
gtcagcggca cagccgggcg atgtgctget gtgctgtttt ggttcatcag tgccgaatca 28680
cgccgcecaatt tactgcggeg acggcgagct gctgcaccat attcctgaac aactgagcaa 28740
acgagagagg tacaccgaca aatggcagcg acgcacacac tccctectgge gtcaccggge 28800
atggcgcegca tctgecttta cggggattta caacgatttg gtcgccgcat cgaccttcegt 28860
gtgaaaacgg gggctgaagce catccgggca ctggccacac agctcccggce gtttegtcag 28920
aaactgagcg acggctggta tcaggtacgg attgccggge gggacgtcag cacgtecggg 28980
ttaacggcgce agttacatga gactctgcect gatggcgcectg taattcatat tgttcecccaga 29040
gtcgecgggyg ccaagtcagg tggcegtattce cagattgtec tgggggctgce cgcecattgee 29100
ggatcattcect ttaccgccgg agccaccctt gcagcatggg gggcagccat tggggccggt 29160
ggtatgaccg gcatcctgtt ttectecteggt gecagtatgg tgctcecggtgg tgtggcgcag 29220
atgctggcac cgaaagccag aactccccgt atacagacaa cggataacgg taagcagaac 29280
acctatttct cctcactgga taacatggtt gcccagggca atgttctgece tgttectgtac 29340
ggggaaatgc gcgtggggtce acgcegtggtt tcectcaggaga tcagcacggce agacgaaggg 29400
gacggtggtc aggttgtggt gattggtcge tgatgcaaaa tgttttatgt gaaaccgcect 29460
gcgggcggtt ttgtcattta tggagcgtga ggaatgggta aaggaagcag taaggggcat 29520
acccecgegeg aagcgaagga caacctgaag tccacgcagt tgctgagtgt gatcgatgece 29580
atcagcgaag ggccgattga aggtcceggtg gatggcttaa aaagcgtgct gectgaacagt 29640
acgccggtge tggacactga ggggaatacc aacatatccg gtgtcacggt ggtgttcececgg 29700
gctggtgage aggagcagac tccgccggag ggatttgaat ccteccggectce cgagacggtg 29760
ctgggtacgg aagtgaaata tgacacgccg atcacccgca ccattacgtc tgcaaacatc 29820
gaccgtctge gcetttacctt cggtgtacag gcactggtgg aaaccacctc aaagggtgac 29880
aggaatccgt cggaagtcecg cctgctggtt cagatacaac gtaacggtgg ctgggtgacg 29940
gaaaaagaca tcaccattaa gggcaaaacc acctcgcagt atctggcctce ggtggtgatg 30000
ggtaacctgce cgccgcgece gtttaatatce cggatgcgca ggatgacgcce ggacagcacce 30060
acagaccagc tgcagaacaa aacgctctgg tcgtcataca ctgaaatcat cgatgtgaaa 30120
cagtgctacc cgaacacggc actggtcggce gtgcaggtgg actcggagca gttcggcage 30180
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cagcaggtga gccgtaatta tcatctgcecge gggcgtatte tgcaggtgcce gtcgaactat 30240
aacccgcaga cgcggcaata cagcggtatc tgggacggaa cgtttaaacc ggcatacagce 30300
aacaacatgg cctggtgtct gtgggatatg ctgacccatce cgcgctacgg catggggaaa 30360
cgtecttggtyg cggcggatgt ggataaatgg gcgctgtatg tcatcggcca gtactgcgac 30420
cagtcagtgc cggacggctt tggcggcacg gagccgcgca tcacctgtaa tgcgtacctg 30480
accacacagc gtaaggcgtg ggatgtgctce agcgatttct gectceggcgat gegctgtatg 30540
ccggtatgga acgggcagac gctgacgttce gtgcaggacce gaccgtcgga taagacgtgg 30600
acctataacc gcagtaatgt ggtgatgccg gatgatggcg cgccgttcecg ctacagette 30660
agcgccectga aggaccgcca taatgcecgtt gaggtgaact ggattgaccce gaacaacgge 30720
tgggagacgg cgacagagct tgttgaagat acgcaggcca ttgcccgtta cggtcecgtaat 30780
gttacgaaga tggatgcctt tggctgtacc agccgggggce aggcacaccg cgcecgggctg 30840
tggctgatta aaacagaact gctggaaacg cagaccgtgg atttcagcecgt cggcgcagaa 30900
gggcttcgee atgtaccggg cgatgttatt gaaatctgeg atgatgacta tgccggtatce 30960
agcaccggtg gtcgtgtget ggcggtgaac agccagacce ggacgctgac gectcgaccgt 31020
gaaatcacgc tgccatccte cggtaccgeg ctgataagec tggttgacgg aagtggcaat 31080
ccggtcageg tggaggttca gtccgtcace gacggcgtga aggtaaaagt gagccegtgtt 31140
cctgacggtg ttgctgaata cagcgtatgg gagctgaagce tgccgacgct gegccagcga 31200
ctgttceget gegtgagtat ccgtgagaac gacgacggca cgtatgccat caccgecgtg 31260
cagcatgtgc cggaaaaaga ggccatcgtg gataacgggg cgcactttga cggcgaacag 31320
agtggcacgg tgaatggtgt cacgccgcca gcggtgcage acctgaccgce agaagtcact 31380
gcagacagcg gggaatatca ggtgctggeg cgatgggaca caccgaaggt ggtgaagggce 31440
gtgagtttce tgctcecgtct gaccgtaaca gcggacgacg gcagtgagceg gctggtcage 31500
acggccecegga cgacggaaac cacataccgce ttcacgcaac tggcgcectggg gaactacagg 31560
ctgacagtcce gggcggtaaa tgcgtggggg cagcagggcg atccggcegtce ggtategtte 31620
cggattgcecg caccggcagce accgtcegagg attgagctga cgccgggcta ttttcagata 31680
accgccacgce cgcatcttge cgtttatgac ccgacggtac agtttgagtt ctggttcteg 31740
gaaaagcaga ttgcggatat cagacaggtt gaaaccagca cgcgttatct tggtacggcg 31800
ctgtactgga tagccgccag tatcaatatc aaaccgggcce atgattatta cttttatatce 31860
cgcagtgtga acaccgttgg caaatcggca ttcgtggagg ccgteggteg ggcgagcgat 31920
gatgcggaag gttacctgga ttttttcaaa ggcaagataa ccgaatccca tcteggcaag 31980
gagctgctgg aaaaagtcga gctgacggag gataacgcca gcagactgga ggagttttcecg 32040
aaagagtgga aggatgccag tgataagtgg aatgccatgt gggctgtcaa aattgagcag 32100
accaaagacg gcaaacatta tgtcgcegggt attggcctca gcatggagga cacggaggaa 32160
ggcaaactga gccagtttct ggttgccgec aatcgtatceg catttattga cccggcaaac 32220
gggaatgaaa cgccgatgtt tgtggcgcag ggcaaccaga tattcatgaa cgacgtgttc 32280
ctgaagcgcece tgacggcccece caccattacce agcggcggca atccteccgge cttttecctg 32340
acaccggacg gaaagctgac cgctaaaaat gcggatatca gtggcagtgt gaatgcgaac 32400
tcegggacge tcagtaatgt gacgatagct gaaaactgta cgataaacgg tacgctgagg 32460
gcggaaaaaa tcgtcgggga cattgtaaag gecggcgageg cggcecttttcece gecgecagegt 32520
gaaagcagtg tggactggcce gtcaggtacc cgtactgtca ccgtgaccga tgaccatcct 32580
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tttgatcgece agatagtggt getteegetg acgtttegeg gaagtaageg tactgtcage 32640
ggcaggacaa cgtattcgat gtgttatctg aaagtactga tgaacggtgc ggtgatttat 32700
gatggcgegyg cgaacgaggce ggtacaggtg ttctcccgta ttgttgacat gccagegggt 32760
cggggaaacg tgatcctgac gttcacgctt acgtccacac ggcattcggce agatattccg 32820
ccgtatacgt ttgccagcga tgtgcaggtt atggtgatta agaaacaggc gctgggcatce 32880
agcgtggtct gagtgtgtta cagaggttcg tccgggaacg ggcegttttat tataaaacag 32940
tgagaggtga acgatgcgta atgtgtgtat tgccgttgect gtctttgccg cacttgeggt 33000
gacagtcact ccggccegtg cggaaggtgg acatggtacg tttacggtgg gctattttca 33060
agtgaaaccg ggtacattgce cgtcgttgte gggcggggat accggtgtga gtcatctgaa 33120
agggattaac gtgaagtacc gttatgagct gacggacagt gtgggggtga tggcttccct 33180
ggggttcgec gegtcgaaaa agagcagcac agtgatgacc ggggaggata cgtttcacta 33240
tgagagcctg cgtggacgtt atgtgagcegt gatggccgga ccggttttac aaatcagtaa 33300
gcaggtcagt gcgtacgcca tggccggagt ggctcacagt cggtggtccg gcagtacaat 33360
ggattaccgt aagacggaaa tcactcccgg gtatatgaaa gagacgacca ctgccaggga 33420
cgaaagtgca atgcggcata cctcagtggce gtggagtgca ggtatacaga ttaatccgge 33480
agcgteegte gttgttgata ttgcttatga aggctccgge agtggcgact ggcgtactga 33540
cggattcatc gttggggtcg gttataaatt ctgattagcce aggtaacaca gtgttatgac 33600
agcccgecgg aaccggtggg cttttttgtg gggtgaatat ggcagtaaag atttcaggag 33660
tcectgaaaga cggcacagga aaaccggtac agaactgcac cattcagctg aaagccagac 33720
gtaacagcac cacggtggtg gtgaacacgg tgggctcaga gaatccggat gaagccggge 33780
gttacagcat ggatgtggag tacggtcagt acagtgtcat cctgcaggtt gacggttttc 33840
caccatcgca cgccgggacce atcaccgtgt atgaagattce acaaccgggg acgctgaatg 33900
attttctetg tgccatgacyg gaggatgatg cccggccgga ggtgctgegt cgtcttgaac 33960
tgatggtgga agaggtggcg cgtaacgcgt ccgtggtgge acagagtacg gcagacgcga 34020
agaaatcagc cggcgatgcc agtgcatcag ctgctcaggt cgcggecctt gtgactgatg 34080
caactgactc agcacgcgcc gccagcacgt ccgccggaca ggctgcatcg tcagectcagg 34140
aagcgtecte cggcgcagaa gcggcatcag caaaggccac tgaagcggaa aaaagtgccg 34200
cagccgcaga gtcctcaaaa aacgcggcegg ccaccagtge cggtgcggceg aaaacgtcag 34260
aaacgaatgc tgcagcgtca caacaatcag ccgccacgtce tgcctccacce geggcecacga 34320
aagcgtcaga ggccgccact tcagcacgag atgcggtgge ctcaaaagag gcagcaaaat 34380
catcagaaac gaacgcatca tcaagtgccg gtcgtgcage ttcectecggca acggcecggcag 34440
aaaattctgc cagggcggca aaaacgtccg agacgaatgce caggtcatct gaaacagcag 34500
cggaacggag cgcctctgece geggcagacg caaaaacagce ggcggcgggg agtgcecgtcaa 34560
cggcatccac gaaggcgaca gaggctgcgg gaagtgcggt atcagcatcg cagagcaaaa 34620
gtgcggcaga agcggcggca atacgtgcaa aaaattcggc aaaacgtgca gaagatatag 34680
cttcagetgt cgcgcttgag gatgcggaca caacgagaaa ggggatagtg cagctcagca 34740
gtgcaaccaa cagcacgtct gaaacgcttg ctgcaacgcc aaaggcggtt aaggtggtaa 34800
tggatgaaac gaacagaaaa gcccactgga cagtccggca ctgaccggaa cgccaacagce 34860
accaaccgcg ctcaggggaa caaacaatac ccagattgcg aacaccgctt ttgtactgge 34920
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cgcgattgca gatgttatcg acgcgtcacce tgacgcactg aatacgctga atgaactggce 34980
cgcagcegcte gggaatgatc cagattttgce taccaccatg actaacgcgce ttgcgggtaa 35040
acaaccgaag aatgcgacac tgacggcgct ggcagggctt tccacggcga aaaataaatt 35100
accgtatttt gcggaaaatg atgccgccag cctgactgaa ctgactcagg ttggcaggga 35160
tattctggca aaaaattccg ttgcagatgt tcttgaatac cttggggccg gtgagaattce 35220
ggcecttteeg gcaggtgcge cgatcccegtg geccatcagat atcgttecegt ctggctacgt 35280
cctgatgcag gggcaggcegt ttgacaaatc agcctaccca aaacttgctg tcegcgtatce 35340
atcgggtgtg cttcectgata tgcgaggctg gacaatcaag gggaaacccg ccageggtceg 35400
tgctgtattg tctcaggaac aggatggaat taagtcgcac acccacagtg ccagtgcatc 35460
cggtacggat ttggggacga aaaccacatc gtcgtttgat tacgggacga aaacaacagg 35520
cagtttcgat tacggcacca aatcgacgaa taacacgggg gctcatgctc acagtctgag 35580
cggttcaaca ggggccgcegg gtgctcatge ccacacaagt ggtttaagga tgaacagttce 35640
tggctggagt cagtatggaa cagcaaccat tacaggaagt ttatccacag ttaaaggaac 35700
cagcacacag ggtattgctt atttatcgaa aacggacagt cagggcagcc acagtcactce 35760
attgtceggt acagccgtga gtgccggtgce acatgcgcat acagttggta ttggtgegca 35820
ccagcatccg gttgttateg gtgctcatge ccattcttte agtattggtt cacacggaca 35880
caccatcacc gttaacgctg cgggtaacgc ggaaaacacc gtcaaaaaca ttgcatttaa 35940
ctatattgtg aggcttgcat aatggcattc agaatgagtg aacaaccacg gaccataaaa 36000
atttataatc tgctggccgg aactaatgaa tttattggtg aaggtgacgc atatattccg 36060
cctcataccg gtctgectge aaacagtacc gatattgcac cgccagatat tccggetgge 36120
tttgtggctyg ttttcaacag tgatgaggca tcgtggcatce tcgttgaaga ccatcggggt 36180
aaaaccgtct atgacgtggce ttccggcgac gcecgttattta tttcetgaact cggtceccegtta 36240
ccggaaaatt ttacctggtt atcgceccggga ggggaatatce agaagtggaa cggcacagcecce 36300
tgggtgaagg atacggaagc agaaaaactg ttccggatce gggaggcgga agaaacaaaa 36360
aaaagcctga tgcaggtagce cagtgagcat attgcgccge ttcaggatgce tgcagatctg 36420
gaaattgcaa cgaaggaaga aacctcgttg ctggaagcct ggaagaagta tcgggtgttg 36480
ctgaaccgtg ttgatacatc aactgcacct gatattgagt ggcctgctgt ccctgttatg 36540
gagtaatcgt tttgtgatat gccgcagaaa cgttgtatga aataacgttc tgcggttagt 36600
tagtatattg taaagctgag tattggttta tttggcgatt attatcttca ggagaataat 36660
ggaagttcta tgactcaatt gttcatagtg tttacatcac cgccaattgc ttttaagact 36720
gaacgcatga aatatggttt ttcgtcatgt tttgagtctg ctgttgatat ttctaaagtc 36780
ggtttttttt cttecgttttce tctaactatt ttccatgaaa tacatttttg attattattt 36840
gaatcaattc caattacctg aagtctttca tctataattg gcattgtatg tattggttta 36900
ttggagtaga tgcttgcttt tcectgagccat agctctgata tccaaatgaa gccataggca 36960
tttgttattt tggctctgtc agctgcataa cgccaaaaaa tatatttatc tgcttgatct 37020
tcaaatgttg tattgattaa atcaattgga tggaattgtt tatcataaaa aattaatgtt 37080
tgaatgtgat aaccgtcctt taaaaaagtc gtttctgcaa gcttggcectgt atagtcaact 37140
aactcttectg tcgaagtgat atttttaggce ttatctacca gttttagacg ctctttaata 37200
tcttcaggaa ttattttatt gtcatattgt atcatgctaa atgacaattt gcttatggag 37260
taatctttta attttaaata agttattctc ctggcttcat caaataaaga gtcgaatgat 37320
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gttggcgaaa tcacatcgtc acccattgga ttgtttattt gtatgccaag agagttacag 37380
cagttataca ttctgccata gattatagct aaggcatgta ataattcgta atcttttagce 37440
gtattagcga cccatcgtct ttectgattta ataatagatg attcagttaa atatgaaggt 37500
aatttctttt gtgcaagtct gactaacttt tttataccaa tgtttaacat actttcattt 37560
gtaataaact caatgtcatt ttcttcaatg taagatgaaa taagagtagc ctttgcctcg 37620
ctatacattt ctaaatcgcc ttgtttttcet atcgtattge gagaattttt agcccaagcecce 37680
attaatggat catttttcca tttttcaata acattattgt tataccaaat gtcatatcct 37740
ataatctggt ttttgttttt ttgaataata aatgttactg ttcttgcggt ttggaggaat 37800
tgattcaaat tcaagcgaaa taattcaggg tcaaaatatg tatcaatgca gcatttgagc 37860
aagtgcgata aatctttaag tcecttctttee catggttttt tagtcataaa actctceccatt 37920
ttgataggtt gcatgctaga tgctgatata ttttagaggt gataaaatta actgcttaac 37980
tgtcaatgta atacaagttg tttgatcttt gcaatgattc ttatcagaaa ccatatagta 38040
aattagttac acaggaaatt tttaatatta ttattatcat tcattatgta ttaaaattag 38100
agttgtggct tggctctgcet aacacgttgce tcataggaga tatggtagag ccgcagacac 38160
gtcgtatgca ggaacgtgct gcggctgget ggtgaacttce cgatagtgcg ggtgttgaat 38220
gatttccagt tgctaccgat tttacatatt ttttgcatga gagaatttgt accacctccc 38280
accgaccatc tatgactgta cgccactgtc cctaggactg ctatgtgccg gagcggacat 38340
tacaaacgtc cttctcggtg catgccactg ttgccaatga cctgcctagg aattggttag 38400
caagttacta ccggattttg taaaaacagc cctcctcata taaaaagtat tcgttcactt 38460
ccgataagcg tcgtaatttt ctatctttca tcatattcta gatccctcectg aaaaaatctt 38520
ccgagtttge taggcactga tacataactc ttttccaata attggggaag tcattcaaat 38580
ctataatagg tttcagattt gcttcaataa attctgactg tagctgctga aacgttgcgg 38640
ttgaactata tttccttata acttttacga aagagtttct ttgagtaatc acttcactca 38700
agtgcttcce tgcctccaaa cgatacctgt tagcaatatt taatagcttg aaatgatgaa 38760
gagctctgtg tttgtcttce tgcctccagt tcgcecgggca ttcaacataa aaactgatag 38820
cacccggagt tccggaaacg aaatttgcat atacccattg ctcacgaaaa aaaatgtcct 38880
tgtcgatata gggatgaatc gcecttggtgta cctcatctac tgcgaaaact tgacctttcet 38940
ctcccatatt gcagtcgecgg cacgatggaa ctaaattaat aggcatcacc gaaaattcag 39000
gataatgtgc aataggaaga aaatgatcta tattttttgt ctgtcctata tcaccacaaa 39060
atggacattt ttcacctgat gaaacaagca tgtcatcgta atatgttcta gcgggtttgt 39120
ttttatctcg gagattattt tcataaagct tttctaattt aacctttgtc aggttaccaa 39180
ctactaaggt tgtaggctca agagggtgtg tcctgtcegta ggtaaataac tgacctgtcecg 39240
agcttaatat tctatattgt tgttctttct gcaaaaaagt ggggaagtga gtaatgaaat 39300
tatttctaac atttatctgc atcatacctt ccgagcattt attaagcatt tcgctataag 39360
ttctegetgg aagaggtagt tttttcattg tactttacct tcatctctgt tcattatcat 39420
cgcttttaaa acggttcgac cttctaatcc tatctgacca ttataatttt ttagaatggt 39480
ttcataagaa agctctgaat caacggactg cgataataag tggtggtatc cagaatttgt 39540
cacttcaagt aaaaacacct cacgagttaa aacacctaag ttctcaccga atgtctcaat 39600
atccggacgg ataatattta ttgcttcectcet tgaccgtagg actttccaca tgcaggattt 39660
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tggaacctct tgcagtacta ctggggaatg agttgcaatt attgctacac cattgegtge 39720
atcgagtaag tcgcttaatg ttcgtaaaaa agcagagagc aaaggtggat gcagatgaac 39780
ctctggttca tcgaataaaa ctaatgactt ttcgccaacg acatctacta atcttgtgat 39840
agtaaataaa acaattgcat gtccagagct cattcgaagc agatatttct ggatattgtce 39900
ataaaacaat ttagtgaatt tatcatcgtc cacttgaatc tgtggttcat tacgtcttaa 39960
ctcttcatat ttagaaatga ggctgatgag ttccatattt gaaaagtttt catcactact 40020
tagttttttg atagcttcaa gccagagttg tctttttecta tctactctca tacaaccaat 40080
aaatgctgaa atgaattcta agcggagatc gcctagtgat tttaaactat tgctggcage 40140
attcttgagt ccaatataaa agtattgtgt accttttgct gggtcaggtt gttctttagg 40200
aggagtaaaa ggatcaaatg cactaaacga aactgaaaca agcgatcgaa aatatccctt 40260
tgggattctt gactcgataa gtctattatt ttcagagaaa aaatattcat tgttttctgg 40320
gttggtgatt gcaccaatca ttccattcaa aattgttgtt ttaccacacc cattccgccc 40380
gataaaagca tgaatgttcg tgctgggcat agaattaacc gtcacctcaa aaggtatagt 40440
taaatcactg aatccgggag cactttttct attaaatgaa aagtggaaat ctgacaattc 40500
tggcaaacca tttaacacac gtgcgaactg tccatgaatt tctgaaagag ttacccctcet 40560
aagtaatgag gtgttaagga cgctttcatt ttcaatgtcg gctaatcgat ttggccatac 40620
tactaaatcc tgaatagctt taagaaggtt atgtttaaaa ccatcgctta atttgctgag 40680
attaacatag tagtcaatgc tttcacctaa ggaaaaaaac atttcaggga gttgactgaa 40740
ttttttatct attaatgaat aagtgcttac ttcttctttt tgacctacaa aaccaatttt 40800
aacatttccg atatcgcatt tttcaccatg ctcatcaaag acagtaagat aaaacattgt 40860
aacaaaggaa tagtcattcc aaccatctgc tcgtaggaat geccttatttt tttctactge 40920
aggaatatac ccgcctcttt caataacact aaactccaac atatagtaac ccttaatttt 40980
attaaaataa ccgcaattta tttggcggca acacaggatc tctcecttttaa gttactctcet 41040
attacatacg ttttccatct aaaaattagt agtattgaac ttaacggggc atcgtattgt 41100
agttttccat atttagcttt ctgcttectt ttggataacc cactgttatt catgttgcat 41160
ggtgcactgt ttataccaac gatatagtct attaatgcat atatagtatc gccgaacgat 41220
tagctcttca ggcttctgaa gaagegtttce aagtactaat aagccgatag atagccacgg 41280
acttcgtage catttttcat aagtgttaac ttccgctect cgctcataac agacattcac 41340
tacagttatg gcggaaaggt atgcatgctg ggtgtgggga agtcgtgaaa gaaaagaagt 41400
cagctgegte gtttgacatc actgctatct tcttactggt tatgcaggtce gtagtgggtg 41460
gcacacaaag ctttgcactg gattgcgagg ctttgtgctt ctctggagtg cgacaggttt 41520
gatgacaaaa aattagcgca agaagacaaa aatcaccttg cgctaatgct ctgttacagg 41580
tcactaatac catctaagta gttgattcat agtgactgca tatgttgtgt tttacagtat 41640
tatgtagtct gttttttatg caaaatctaa tttaatatat tgatatttat atcattttac 41700
gtttctegtt cagetttttt atactaagtt ggcattataa aaaagcattg cttatcaatt 41760
tgttgcaacg aacaggtcac tatcagtcaa aataaaatca ttatttgatt tcaattttgt 41820
cccactecct gectetgteca tcacgatact gtgatgccat ggtgtccgac ttatgecccga 41880
gaagatgttg agcaaactta tcgcttatct gecttctcata gagtcttgca gacaaactge 41940
gcaactcgtyg aaaggtaggc ggatcccctt cgaaggaaag acctgatgcet tttegtgcege 42000
gcataaaata ccttgatact gtgccggatg aaagcggttc gcgacgagta gatgcaatta 42060
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tggtttctce geccaagaatc tetttgcatt tatcaagtgt ttecttcatt gatattccga 42120
gagcatcaat atgcaatgct gttgggatgg caatttttac gcctgttttg ctttgctcga 42180
cataaagata tccatctacg atatcagacc acttcatttc gcataaatca ccaactcgtt 42240
gccecggtaac aacagccagt tccattgcaa gtctgagcca acatggtgat gattctgetg 42300
cttgataaat tttcaggtat tcgtcagccg taagtcttga tctcecttacce tectgattttg 42360
ctgcgcgagt ggcagcgaca tggtttgttg ttatatggce ttcagcectatt gectectecgga 42420
atgcatcgct cagtgttgat ctgattaact tggctgacge cgecttgccce tegtcectatgt 42480
atccattgag cattgccgca atttcettttg tggtgatgte ttcaagtgga gcatcaggca 42540
gaccecctect tattgecttta attttgctca tgtaatttat gagtgtcttce tgcttgatte 42600
ctectgetgge caggattttt tegtagcgat caagccatga atgtaacgta acggaattat 42660
cactgttgat tctcgctgtc agaggcttgt gtttgtgtce tgaaaataac tcaatgttgg 42720
cctgtatage ttcagtgatt gcgattcgcec tgtctctgee taatccaaac tcectttacceg 42780
tcettgggte cctgtagcag taatatccat tgtttcttat ataaaggtta gggggtaaat 42840
cceggegete atgacttege cttcettecca tttetgatcece tcecttcaaaag gecacctgtt 42900
actggtcgat ttaagtcaac ctttaccgct gattcgtgga acagatactc tcecttecatce 42960
ttaaccggag gtgggaatat cctgcattcc cgaacccatc gacgaactgt ttcaaggctt 43020
cttggacgtc gectggcgtge gttccactcee tgaagtgtca agtacatcge aaagtctccg 43080
caattacacg caagaaaaaa ccgccatcag gcggcttggt gttcetttcag ttcttcaatt 43140
cgaatattgg ttacgtctgc atgtgctatc tgcgcccata tcatccagtg gtcgtagcag 43200
tcgttgatgt tctcecgctte gataactctg ttgaatggct ctccattcca ttcectectgtg 43260
actcggaagt gcatttatca tcectccataaa acaaaacccg ccgtagcgag ttcagataaa 43320
ataaatccce gecgagtgcga ggattgttat gtaatattgg gtttaatcat ctatatgttt 43380
tgtacagaga gggcaagtat cgtttccacc gtactcgtga taataatttt gcacggtatc 43440
agtcatttct cgcacattgc agaatgggga tttgtcttca ttagacttat aaaccttcat 43500
ggaatatttg tatgccgact ctatatctat accttcatct acataaacac cttcegtgatg 43560
tctgcatgga gacaagacac cggatctgca caacattgat aacgcccaat ctttttgcte 43620
agactctaac tcattgatac tcatttataa actccttgca atgtatgtcg tttcagctaa 43680
acggtatcag caatgtttat gtaaagaaac agtaagataa tactcaaccc gatgtttgag 43740
tacggtcatc atctgacact acagactctg gcatcgctgt gaagacgacg cgaaattcag 43800
cattttcaca agcgttatct tttacaaaac cgatctcact ctcctttgat gcgaatgcca 43860
gcgtcagaca tcatatgcag atactcacct gcatcctgaa cccattgacc tccaaccccg 43920
taatagcgat gcgtaatgat gtcgatagtt actaacgggt cttgttcgat taactgccge 43980
agaaactctt ccaggtcacc agtgcagtgc ttgataacag gagtcttccce aggatggcga 44040
acaacaagaa actggtttcc gtcttcacgg acttcgttge tttccagttt agcaatacge 44100
ttactcccat ccgagataac accttcegtaa tactcacgct gcectcegttgag ttttgatttt 44160
gctgtttcaa gctcaacacg cagtttcecccect actgttageg caatatcctce gttetcecctgg 44220
tcgeggegtt tgatgtattg ctggtttett tcececgttcat ccagcagttce cagcacaatce 44280
gatggtgtta ccaattcatg gaaaaggtct gcgtcaaatc cccagtcgtc atgcattgcce 44340
tgctctgeecg cttcacgcag tgcctgagag ttaatttcege tcacttcgaa cctctetgtt 44400
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tactgataag ttccagatcc tcecctggcaac ttgcacaagt ccgacaaccce tgaacgacca 44460
ggcgtcectteg ttcatctate ggatcgccac actcacaaca atgagtggca gatatagcect 44520
ggtggttcag gcggcgcatt tttattgctg tgttgegctg taattcttcect atttctgatg 44580
ctgaatcaat gatgtctgcc atctttcatt aatccctgaa ctgttggtta atacgcttga 44640
gggtgaatgc gaataataaa aaaggagcct gtagctcccet gatgattttg cttttcatgt 44700
tcatcgttce ttaaagacgc cgtttaacat gccgattgce aggcttaaat gagtcecggtgt 44760
gaatcccatc agcgttaccg tttegeggtg cttcecttcagt acgctacggce aaatgtcatc 44820
gacgttttta tccggaaact gctgtctgge tttttttgat ttcagaatta gcctgacggg 44880
caatgctgcg aagggcgttt tectgctgag gtgtcattga acaagtccca tgtcggcaag 44940
cataagcaca cagaatatga agcccgctgce cagaaaaatg cattcecgtgg ttgtcatacce 45000
tggtttectcect catctgctte tgctttegec accatcattt ccagettttg tgaaagggat 45060
gcggctaacg tatgaaattc ttegtcectgtt tcectactggta ttggcacaaa cctgattcecca 45120
atttgagcaa ggctatgtgc catctcgata ctcgttcectta actcaacaga agatgctttg 45180
tgcatacagc ccctecgttta ttatttatct cctcagccag ccgetgtget ttcagtggat 45240
ttcggataac agaaaggccg ggaaataccce agcctcgett tgtaacggag tagacgaaag 45300
tgattgcgcce tacccggata ttatcgtgag gatgcgtcat cgccattgect ccccaaatac 45360
aaaaccaatt tcagccagtg cctcgteccat tttttcgatg aactccggca cgatctegte 45420
aaaactcgcce atgtactttt catcccecgcete aatcacgaca taatgcaggce cttcacgett 45480
catacgcggg tcatagttgg caaagtacca ggcatttttt cgcgtcaccc acatgctgta 45540
ctgcacctgg gccatgtaag ctgactttat ggcctcgaaa ccaccgagec ggaacttcat 45600
gaaatccegg gaggtaaacg ggcatttcag ttcaaggceg ttgccgtcac tgcataaacc 45660
atcgggagag caggcggtac gcatactttce gtcgcgatag atgatcgggg attcagtaac 45720
attcacgccg gaagtgaatt caaacagggt tctggcgtcecg ttctegtact gtttteccca 45780
ggccagtgcet ttagcgttaa cttecggage cacaccggtg caaacctcag caagcagggt 45840
gtggaagtag gacattttca tgtcaggcca cttctttceceg gageggggtt ttgctatcac 45900
gttgtgaact tctgaagcgg tgatgacgcc gagccgtaat ttgtgccacg catcatccce 45960
ctgttcgaca gctctcacat cgatcccggt acgctgcagg ataatgtccg gtgtcatget 46020
gccaccttet getetgegge tttetgttte aggaatccaa gagettttac tgcttecggee 46080
tgtgtcagtt ctgacgatgc acgaatgtcg cggcgaaata tctgggaaca gagcggcaat 46140
aagtcgtcat cccatgtttt atccagggcg atcagcagag tgttaatctc ctgcatggtt 46200
tcatcgttaa ccggagtgat gtcgegttcee ggctgacgtt ctgcagtgta tgcagtattt 46260
tcgacaatge gctceggctte atccttgtca tagataccag caaatccgaa ggccagacgg 46320
gcacactgaa tcatggcttt atgacgtaac atccgtttgg gatgcgactg ccacggcccce 46380
gtgatttcte tgccttegeg agttttgaat ggttcecgecgge ggcattcatc catccattcecg 46440
gtaacgcaga tcggatgatt acggtccttg cggtaaatcc ggcatgtaca ggattcattg 46500
tcetgctcaa agtccatgec atcaaactgce tggttttcat tgatgatgcg ggaccagcca 46560
tcaacgccca ccaccggaac gatgccatte tgcttatcag gaaaggcgta aatttettte 46620
gtccacggat taaggccgta ctggttggca acgatcagta atgcgatgaa ctgcgcatcg 46680
ctggcatcac ctttaaatgc cgtctggcga agagtggtga tcagttcctg tgggtcgaca 46740
gaatccatge cgacacgttc agccagcttce ccagccageg ttgcgagtgce agtactcatt 46800
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cgttttatac ctctgaatca atatcaacct ggtggtgagc aatggtttca accatgtacc 46860
ggatgtgttc tgccatgcge tcctgaaact caacatcgtce atcaaacgca cgggtaatgg 46920
attttttgct ggccccgtgg cgttgcaaat gatcgatgca tagcgattca aacaggtgcet 46980
ggggcaggcece tttttccatg tcgtectgecca gttcectgecte tttetcettca cgggcgaget 47040
gctggtagtyg acgcgcccag ctetgagect caagacgatc ctgaatgtaa taagcgttca 47100
tggctgaact cctgaaatag ctgtgaaaat atcgcccgceg aaatgceccggg ctgattagga 47160
aaacaggaaa gggggttagt gaatgctttt gcttgatctc agtttcagta ttaatatcca 47220
ttttttataa gcgtcgacgg cttcacgaaa catcttttca tcgccaataa aagtggcgat 47280
agtgaattta gtctggatag ccataagtgt ttgatccatt ctttgggact cctggctgat 47340
taagtatgtc gataaggcgt ttccatccgt cacgtaattt acgggtgatt cgttcaagta 47400
aagattcgga agggcagcca gcaacaggcce accctgcaat ggcatattge atggtgtget 47460
ccttatttat acataacgaa aaacgcctcg agtgaagcegt tattggtatg cggtaaaacc 47520
gcactcaggc ggccttgata gtcatatcat ctgaatcaaa tattcctgat gtatcgatat 47580
cggtaattct tattcctteg ctaccatcca ttggaggcca tccttectga ccatttccat 47640
cattccagtc gaactcacac acaacaccat atgcatttaa gtcgcttgaa attgctataa 47700
gcagagcatg ttgcgccage atgattaata cagcatttaa tacagagccg tgtttattga 47760
gtcggtatte agagtctgac cagaaattat taatctggtg aagtttttcc tctgtcatta 47820
cgtcatggtc gatttcaatt tctattgatg ctttccagtc gtaatcaatg atgtattttt 47880
tgatgtttga catctgttca tatcctcaca gataaaaaat cgccctcaca ctggagggca 47940
aagaagattt ccaataatca gaacaagtcg gctcctgttt agttacgagce gacattgctce 48000
cgtgtattca ctcgttggaa tgaatacaca gtgcagtgtt tattctgtta tttatgccaa 48060
aaataaaggc cactatcagg cagctttgtt gttctgttta ccaagttctc tggcaatcat 48120
tgccgtegtt cgtattgcecce atttatcgac atatttceccca tcetteccatta caggaaacat 48180
ttecttcagge ttaaccatgce attccgattg cagcecttgcat ccattgcatc gettgaattg 48240
tccacaccat tgatttttat caatagtcgt agtcatacgg atagtcctgg tattgttcca 48300
tcacatcctg aggatgctcet tcgaactctt caaattcectte ttccatatat caccttaaat 48360
agtggattgc ggtagtaaag attgtgcctg tcttttaacce acatcaggct cggtggttcect 48420
cgtgtacccce tacagcgaga aatcggataa actattacaa cccctacagt ttgatgagta 48480
tagaaatgga tccactcgtt attctceggac gagtgttcag taatgaacct ctggagagaa 48540
ccatgtatat gatcgttatc tgggttggac ttctgctttt aagcccagat aactggcctg 48600
aatatgttaa tgagagaatc ggtattcctc atgtgtggca tgttttcecgte tttgctcttyg 48660
cattttceget agcaattaat gtgcatcgat tatcagctat tgccagcgcc agatataagce 48720
gatttaagct aagaaaacgc attaagatgc aaaacgataa agtgcgatca gtaattcaaa 48780
accttacaga agagcaatct atggttttgt gcgcagccecct taatgaaggc aggaagtatg 48840
tggttacatc aaaacaattc ccatacatta gtgagttgat tgagcttggt gtgttgaaca 48900
aaactttttc ccgatggaat ggaaagcata tattattccce tattgaggat atttactgga 48960
ctgaattagt tgccagctat gatccatata atattgagat aaagccaagg ccaatatcta 49020
agtaactaga taagaggaat cgattttccc ttaattttct ggcgtccact gcatgttatg 49080
ccgegttege caggcttget gtaccatgtg cgctgattet tgcgctcaat acgttgcagg 49140
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ttgctttcaa tectgtttgtyg gtattcagcc agcactgtaa ggtctatcgg atttagtgeg 49200
ctttctactc gtgatttcgg tttgcgattc agcgagagaa tagggcggtt aactggtttt 49260
gcgettacee caaccaacag gggatttget gettteccatt gagectgttt ctetgegega 49320
cgttecgegge ggcegtgtttyg tgcatccatce tggattctcece tgtcagttag ctttggtggt 49380
gtgtggcagt tgtagtcctg aacgaaaacc ccccgcgatt ggcacattgg cagctaatcce 49440
ggaatcgcac ttacggccaa tgcttegttt cgtatcacac accccaaagc cttetgettt 49500
gaatgctgece cttettcagg gcttaatttt taagagcgtce accttcatgg tggtcagtge 49560
gtcectgctga tgtgctcagt atcaccgcca gtggtattta tgtcaacacc gccagagata 49620
atttatcacc gcagatggtt atctgtatgt tttttatatg aatttatttt ttgcaggggg 49680
gcattgtttg gtaggtgaga gatctgaatt gctatgttta gtgagttgta tctatttatt 49740
tttcaataaa tacaattggt tatgtgtttt gggggcgatc gtgaggcaaa gaaaacccgg 49800
cgctgaggcce gggttattet tgttctectgg tcaaattata tagttggaaa acaaggatgce 49860
atatatgaat gaacgatgca gaggcaatgc cgatggcgat agtgggtatc atgtagccge 49920
ttatgctgga aagaagcaat aacccgcaga aaaacaaagc tccaagctca acaaaactaa 49980
gggcatagac aataactacc gatgtcatat acccatactc tctaatcttg gccagtcgge 50040
gcgttetget tecgattaga aacgtcaagg cagcaatcag gattgcaatc atggttcecctg 50100
catatgatga caatgtcgcc ccaagaccat ctctatgagce tgaaaaagaa acaccaggaa 50160
tgtagtggcyg gaaaaggaga tagcaaatgc ttacgataac gtaaggaatt attactatgt 50220
aaacaccagg catgattctg ttccgcataa ttactcctga taattaatcce ttaactttge 50280
ccacctgect tttaaaacat tccagtatat cacttttcat tcecttgegtag caatatgcca 50340
tctettecage tatctcagca ttggtgacct tgttcagagg cgctgagaga tggcettttt 50400
ctgatagata atgttctgtt aaaatatctc cggcctcatce ttttgecccecge aggctaatgt 50460
ctgaaaattg aggtgacggg ttaaaaataa tatccttggce aacctttttt atatcccttt 50520
taaattttgg cttaatgact atatccaatg agtcaaaaag ctccccttca atatctgttg 50580
ccectaagac ctttaatata tcgccaaata caggtagett ggcttctacce ttcaccgttg 50640
ttecggecgat gaaatgcata tgcataacat cgtcectttggt ggttccccte atcagtgget 50700
ctatctgaac gcgctctecca ctgcttaatg acattccttt cccgattaaa aaatctgtca 50760
gatcggatgt ggtcggcccg aaaacagttc tggcaaaacc aatggtgtcg ccttcaacaa 50820
acaaaaaaga tgggaatccc aatgattcgt catctgcgag gctgttctta atatcttcaa 50880
ctgaagcttt agagcgattt atcttcectgaa ccagactctt gtcatttgtt ttggtaaaga 50940
gaaaagtttt tccatcgatt ttatgaatat acaaataatt ggagccaacc tgcaggtgat 51000
gattatcagc cagcagagaa ttaaggaaaa cagacaggtt tattgagcgc ttatctttcce 51060
ctttattttt gctgcggtaa gtcgcataaa aaccattctt cataattcaa tccatttact 51120
atgttatgtt ctgaggggag tgaaaattcc cctaattcga tgaagattct tgctcaattg 51180
ttatcagcta tgcgccgacc agaacacctt gccgatcage caaacgtctce ttcaggccac 51240
tgactagcga taactttccc cacaacggaa caactctcat tgcatgggat cattgggtac 51300
tgtgggttta gtggttgtaa aaacacctga ccgctatcce tgatcagttt cttgaaggta 51360
aactcatcac ccccaagtct ggctatgcag aaatcacctg gctcaacage ctgctcaggg 51420
tcaacgagaa ttaacattcc gtcaggaaag cttggcttgg agectgttgg tgcggtcatg 51480
gaattacctt caacctcaag ccagaatgca gaatcactgg cttttttggt tgtgcttacce 51540
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catctcteceg catcaccttt ggtaaaggtt ctaagctcag gtgagaacat ccctgectga 51600

acatgagaaa aaacagggta ctcatactca cttctaagtg acggctgcat actaaccgct 51660

tcatacatct cgtagatttc tectggcgatt gaagggctaa attcttcaac gctaactttg 51720

agaatttttg caagcaatgc ggcgttataa gcatttaatg cattgatgcc attaaataaa 51780

gcaccaacgce ctgactgcce catccccatce ttgtectgcga cagattcctg ggataagcca 51840

agttcatttt tctttttttc ataaattgct ttaaggcgac gtgcgtcctce aagctgctcet 51900

tgtgttaatg gtttcttttt tgtgctcata cgttaaatct

<210> SEQ ID NO 5

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 5

getttegaat ttetgecatt catce

<210> SEQ ID NO 6

<211> LENGTH: 39

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 6

ttgggcgeca tctecttggg ccaacttttg gegaaaatg

<210> SEQ ID NO 7

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 7

cgttcegget aagtaacatg aaaaagacag ctatcgegat tgcagtg

<210> SEQ ID NO 8

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide

<400> SEQUENCE: 8

tgccegegge ctgeg

<210> SEQ ID NO 9

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide
<400> SEQUENCE: 9

gegectggte tgtacaccgt tcatctg

51940

Synthetic

25

Synthetic

39

Synthetic

47

Synthetic

15

Synthetic

27
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<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 10

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 10

catgttactt agccggaacyg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 11

LENGTH: 31

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 11

cgcaggeoge gggcgcaage agectgagac a

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 12

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide

<400> SEQUENCE: 12

tgcggecgee tgggeccact

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 13

LENGTH: 36

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide

<400> SEQUENCE: 13

agggggcecca ggceggecegea gagcaggteg cggatt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 14

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 14

aagcgcagte tctgaattta

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 15

LENGTH: 50

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 15

catggcaage agcctgagac agattctgga ctcccagaaa atggagtgga

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

Synthetic

20

Synthetic

31

Synthetic

20

Synthetic

36

Synthetic

20

Synthetic

50
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-continued

264

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 16

LENGTH: 43

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide

<400> SEQUENCE: 16

ggtccaacge cgggggcage ggtagggata acagggtaat cca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 17

LENGTH: 41

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide

<400> SEQUENCE: 17

tatggattac cctgttatce ctaccgetge cceeggegtt g

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 18

LENGTH: 50

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 18

gacctccact ccattttctg ggagtccaga atctgtetea ggetgettge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 19

LENGTH: 45

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 19

ctattttgca cccagctaca attttatect gaatcttace aacge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 20

LENGTH: 39

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 20

ggcttagage ttaattgctg aatctggtge tgtagetca

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 21

LENGTH: 47

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 21

ggggagctcet gggggcageg gtagggataa cccctcagge tagatge

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

Synthetic

43

Synthetic

41

Synthetic

50

Synthetic

45

Synthetic

39

Synthetic

47
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266

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 22

LENGTH: 53

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 22

tcgagcatcet agectgaggg gttatcecta cegetgecce cagagetcece cge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 23

LENGTH: 31

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 23

atggtaaagc aagatgaagt tatcacattg t

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 24

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide

<400> SEQUENCE: 24

atgtcaacta ttaaatgett ggtttaag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 25

LENGTH: 27

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 25

gegectggte tgtacaccgt tcatctg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 26

LENGTH: 40

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 26

ctcgagtegyg ccgeccatgg caacagttte ageggagtga

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 27

LENGTH: 42

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

oligonucleotide
<400> SEQUENCE: 27

ccatgggegyg ccgactegag gaaagttgtt tagcaaaace cc

<210> SEQ ID NO 28

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

OTHER INFORMATION: Description of Artificial Sequence:

Synthetic

53

Synthetic

31

Synthetic

28

Synthetic

27

Synthetic

40

Synthetic

42
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268

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide

<400> SEQUENCE: 28

catgttactt agccggaacyg

<210> SEQ ID NO 29

<211> LENGTH: 70

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

oligonucleotide

<220> FEATURE:

<221> NAME/KEY: modified_base

<222> LOCATION: (23)..(58)

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 29

Synthetic

Synthetic

cgacctgete tgcggccgec gannnnnnnn nnnnnnnnnn NNNnnnnnnn hnnnnnnnac

cgctgeceee

<210> SEQ ID NO 30

<211> LENGTH: 353

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

polypeptide

<400> SEQUENCE: 30

Met
1

Asp

Asn

65

Leu

Lys

Glu

Glu

Gln

145

Ala

Tyr

Phe

Gly Ser Ser His His His His His His Ser Ser Gly Leu Val

Gly Ser His Arg Ser Thr Leu Glu Asp Pro Ser Gln Ser Thr
20 25 30

Leu Gly Glu Ala Lys Lys Leu Asn Glu Ser Gln Ala Pro Lys

Asn Asn Phe Asn Lys Glu Gln Gln Asn Ala Phe Tyr Glu Ile

50 55 60

Met Pro Asn Leu Asn Glu Glu Gln Arg Asn Gly Phe Ile Gln
70 75

Lys Asp Asp Pro Ser Gln Ser Ala Asn Leu Leu Ala Glu Ala
85 90 95

Leu Asn Glu Ser Gln Ala Pro Lys Ala Asp Asn Lys Phe Asn
100 105 110

Gln Gln Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Leu
115 120 125

Glu Gln Arg Asn Gly Phe Ile Gln Ser Leu Lys Asp Asp Pro
130 135 140

Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala
150 155

Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu Gln Gln Asn Ala
165 170 175

Glu Ile Leu His Leu Pro Asn Leu Thr Glu Glu Gln Arg Asn
180 185 190

Ile Gln Ser Leu Lys Asp Asp Pro Arg Ser Thr Leu Ala Ala
195 200 205

Synthetic

Pro

Asn

Ala

Leu

Ser

80

Lys

Lys

Asn

Ser

Gln

160

Phe

Gly

Ala

20

60

70
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Ser Gly Ala Ser Thr Asp Thr Tyr Lys Leu Ile Leu Asn Gly Lys Thr
210 215 220

Leu Lys Gly Glu Thr Thr Thr Glu Ala Val Asp Ala Ala Thr Ala Glu
225 230 235 240

Lys Val Phe Lys Gln Tyr Ala Asn Asp Asn Gly Val Asp Gly Glu Trp
245 250 255

Thr Tyr Asp Asp Ala Thr Lys Thr Phe Thr Val Thr Glu Lys Pro Glu
260 265 270

Val Ile Asp Ala Ser Glu Leu Thr Pro Ala Val Thr Thr Tyr Lys Leu
275 280 285

Val Ile Asn Gly Lys Thr Leu Lys Gly Glu Thr Thr Thr Lys Ala Val
290 295 300

Asp Ala Glu Thr Ala Glu Lys Ala Phe Lys Gln Tyr Ala Asn Asp Asn
305 310 315 320

Gly Val Asp Gly Val Trp Thr Tyr Asp Asp Ala Thr Lys Thr Phe Thr
325 330 335

Val Thr Glu Met Val Thr Glu Val Pro Val Val Arg Gly Gly Ser Cys
340 345 350

Gly

<210> SEQ ID NO 31

<211> LENGTH: 470

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polypeptide

<400> SEQUENCE: 31

Met Ser Ala Cys Lys Gly Met Gly Ser Ser His His His His His His
1 5 10 15

Ser Ser Gly Leu Val Pro Arg Gly Ser His Met Ala Arg Ile Val Asp
20 25 30

Asn Gln Arg Leu Leu Ser Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile
35 40 45

Asn Thr Ser Ile Leu Asn Leu Arg Tyr Glu Ser Asn His Leu Ile Asp
50 55 60

Leu Ser Arg Tyr Ala Ser Lys Ile Asn Ile Gly Ser Lys Val Asn Phe
65 70 75 80

Asp Pro Ile Asp Lys Asn Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser
85 90 95

Lys Ile Glu Val Ile Leu Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr
100 105 110

Glu Asn Phe Ser Thr Ser Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn
115 120 125

Ser Ile Ser Leu Asn Asn Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn
130 135 140

Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr
145 150 155 160

Leu Gln Asp Thr Gln Glu Ile Lys Gln Arg Val Val Phe Lys Tyr Ser
165 170 175

Gln Met Ile Asn Ile Ser Asp Tyr Ile Asn Arg Trp Ile Phe Val Thr
180 185 190

Ile Thr Asn Asn Arg Leu Asn Asn Ser Lys Ile Tyr Ile Asn Gly Arg
195 200 205
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Leu Ile Asp Gln Lys Pro Ile Ser Asn Leu Gly Asn Ile His Ala Ser
210 215 220

Asn Asn Ile Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr
225 230 235 240

Ile Trp Ile Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys
245 250 255

Glu Ile Lys Asp Leu Tyr Asp Asn Gln Ser Asn Ser Gly Ile Leu Lys
260 265 270

Asp Phe Trp Gly Asp Tyr Leu Gln Tyr Asp Lys Pro Tyr Tyr Met Leu
275 280 285

Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly Ile
290 295 300

Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr
305 310 315 320

Asn Ile Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe Ile Ile
325 330 335

Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn Ile Val Arg Asn Asn Asp
340 345 350

Arg Val Tyr Ile Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala
355 360 365

Thr Asn Ala Ser Gln Ala Gly Val Glu Lys Ile Leu Ser Ala Leu Glu
370 375 380

Ile Pro Asp Val Gly Asn Leu Ser Gln Val Val Val Met Lys Ser Lys
385 390 395 400

Asn Asp Gln Gly Ile Thr Asn Lys Cys Lys Met Asn Leu Gln Asp Asn
405 410 415

Asn Gly Asn Asp Ile Gly Phe Ile Gly Phe His Gln Phe Asn Asn Ile
420 425 430

Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gln Ile Glu Arg Ser
435 440 445

Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe Ile Pro Val Asp Asp Gly
450 455 460

Trp Gly Glu Arg Pro Leu
465 470

<210> SEQ ID NO 32

<211> LENGTH: 4838

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic
polynucleotide

<400> SEQUENCE: 32

agatctgcaa gtcttgcata atgtgectgt caaatggacg aagcagggat tctgcaaacce 60
ctatgctact ccgtcaagece gtcaattgte tgattegtta ccaattatga caacttgacg 120
gctacatcat tcacttttte ttcacaaccyg gcacggaact cgcteggget ggecceggtyg 180
cattttttaa atacccgcga gaaatagagt tgatcgtcaa aaccaacatt gcgaccgacg 240
gtggcgatag gcatccgggt ggtgctcaaa agcagcetteg cctggetgat acgttggtec 300
tcgegecage ttaagacget aatccctaac tgetggegga aaagatgtga cagacgcegac 360
ggcgacaagce aaacatgctg tgcgacgctyg gcegatatcaa aattgetgte tgecaggtga 420

tcgetgatgt actgacaage ctegegtace cgattatcca teggtggatg gagegacteg 480
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-continued
ttaatcgett ccatgegeccg cagtaacaat tgctcaagea gatttatcege cagcagetce 540
gaatagcgee cttececttg cceccggegtta atgatttgece caaacaggtce getgaaatge 600
ggctggtgeyg cttcatccgg gcgaaagaac cccgtattgg caaatattga cggcecagtta 660
agccattcat gccagtaggce gcgcggacga aagtaaaccce actggtgata ccattcgcga 720
gectecggat gacgaccgta gtgatgaatc tctectggeyg ggaacagcaa aatatcaccce 780
ggtcggcaaa caaattcteg tccctgattt ttcaccacce cctgaccgeg aatggtgaga 840
ttgagaatat aacctttcat tcccageggt cggtcgataa aaaaatcgag ataaccgttg 900
gectcaateyg gegttaaace cgccaccaga tgggcattaa acgagtatcc cggcagcagg 960
ggatcatttt gcgcttcage catacttttc atactcccge cattcagaga agaaaccaat 1020
tgtccatatt gcatcagaca ttgccgtcac tgcegtctttt actggctctt ctegctaacce 1080
aaaccggtaa ccccgcttat taaaagcatt ctgtaacaaa gcgggaccaa agccatgaca 1140
aaaacgcgta acaaaagtgt ctataatcac ggcagaaaag tccacattga ttatttgcac 1200
ggcgtcacac tttgctatge catagcattt ttatccataa gattagcgga tcctacctga 1260
cgctttttat cgcaactctce tactgtttct ccataccegt ttttttggat ggagtgaaac 1320
gatggcgatt gcaatttcta gcgccattcg ccattcagge tgcgcaactg ttgggaaggyg 1380
cgatcggtge gggcctctte getattacge cagectggcega aagggggatg tgctgcaagg 1440
cgattaagtt gggtaacgcc agggttttce cagtcacgac gttgtaaaac gacggccagt 1500
gaattcgagc tagaaataat tttgtttaac tttaagaagg agatatacca tggcaagcag 1560
cctgagacag attctggact cccagaaaat ggagtggagyg tccaacgcecyg ggggcagcegg 1620
tagggataac agggtaatcc atatgctcga gggggcccag gcggccgcac tcgacteggt 1680
acccggggat cctctagagt cgacctgcag gcatgcaage ttggcgtaat catggtcata 1740
gctgtttect gtgtgaaatt gttatccget cacaattcca cacaacatac gagccggaag 1800
cataaagtgt aaagcctggg gtgcctaatg agtgagctaa ctcacattaa ttgcgttgeg 1860
ctcactgeccce getttceccagt cgggaaacct gtegtgccag cgagctcgaa tteggcetget 1920
aacaaagccce gaaaggaagc tgagttgget getgccaceyg ctgagcaata actagcataa 1980
ccecttggge ctctaaacgg gtecttgaggg gttttttget gaaaggagga actatatccg 2040
gatcggagat caattctggce gtaatagcga agaggcccgce accgatcgec ctteccaaca 2100
gttgcgtage ctgaatggcg aatgggacgce gceccctgtage ggcgcattaa gcgeggceggy 2160
tgtggtggtt acgcgcagceg tgaccgctac acttgccage geccctagcge ccgcectecttt 2220
cgectttette cecttecttte tegeccacgtt cgececggettt cecccecgtcaag ctctaaatcg 2280
ggggctcect ttagggttce gatttagtge tttacggcac ctcgacccca aaaaacttga 2340
ttagggtgat ggttcacgta gtgggccatc gccctgatag acggttttte gecctttgac 2400
gttggagtcc acgttcttta atagtggact cttgttccaa actggaacaa cactcaaccc 2460
tatctcggte tattcttttg atttataagg gattttgecg atttcggcect attggttaaa 2520
aaatgagctg atttaacaaa aatttaacgc gaattttaac aaaatattaa cgtttacaat 2580
ttcaggtggce acttttcggg gaaatgtgcg cggaacccect atttgtttat ttttctaaat 2640
acattcaaat atgtatccgc tcatgagaca ataaccctga taaatgcttc aataatattg 2700
aaaaaggaag agtatgagta ttcaacattt ccgtgtcgecc cttattccet tttttgcggce 2760
attttgccgt cctgtttttyg ctcacccaga aacgctggtg aaagtaaaag atgctgaaga 2820
tcagttgggt gcacgagtgg gttacatcga actggatctc aacagcggta agatccttga 2880
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-continued

276

gagttttcge cccgaagaac gttttccaat gatgagcact tttaaagttc tgctatgtgg 2940

cgcggtatta tccecgtattg acgccgggca agagcaactc ggtcgccgca tacactattce 3000

tcagaatgac ttggttgagt actcaccagt cacagaaaag catcttacgg atggcatgac 3060

agtaagagaa ttatgcagtg ctgccataag catgagtgat aacactgcgg ccaacttact 3120

tctgacaacg atcggaggac cgaaggagct aaccgctttt tttcacaaca tgggggatca 3180

tgtaactcge cttgatcgtt gggaaccgga gctgaatgaa gccataccaa acgacgagcg 3240

tgacaccacg atgcctgtag caatggcaac aacgttgcgce aaactattaa ctggcgaact 3300

acttactcta gcttecccgge aacaattaat agactggatg gaggcggata aagttgcagg 3360

accacttectg cgcteggecee ttececggetgg ctggtttatt getgataaat ctggageccgg 3420

tgagcgtggg tctcegecggta tcattgcage actggggceca gatggtaage cctceccgtat 3480

cgtagttatc tacacgacgg gcagtcaggc aactatggat gaacgaaata gacagatcgc 3540

tgagataggt gcctcactga ttaagcattg gtaactgtca gaccaagttt actcatatat 3600

actttagatt gatttaaaac ttcattttta atttaaaagg atctaggtga agatcctttt 3660

tgataatctc atgaccaaaa tcccttaacg tgagtttteg ttccactgag cgtcagacce 3720

cgtagaaaag atcaaaggat cttcttgaga tccttttttt ctgcgcgtaa tetgetgett 3780

gcaaacaaaa aaaccaccgc taccagceggt ggtttgtttg ccggatcaag agctaccaac 3840

tctttttecg aaggtaactyg gcecttcagcag agcgcagata ccaaatactg tecttctagt 3900

gtagccgtag ttaggccacce acttcaagaa ctctgtagca ccgcectacat acctegetcet 3960

gctaatcetg ttaccagtgg ctgctgccag tggcgataag tcegtgtectta ccgggttgga 4020

ctcaagacga tagttaccgg ataaggcgca gcggtcgggce tgaacggggg gttecgtgcac 4080

acagcccage ttggagcegaa cgacctacac cgaactgaga tacctacage gtgagcattg 4140

agaaagcgcece acgctteceg aagggagaaa ggeggacagg tatccggtaa geggcagggt 4200

cggaacagga gagcgcacga gggagcttce aggggggaac gcctggtatce tttatagtcce 4260

tgtcgggttt cgccacctet gacttgagcg tcgatttttg tgatgctcegt caggggggcece 4320

gagcctatgg aaaaacgcca gcaacgceggce ctttttacgg ttectggect tttgectggece 4380

ttttgctcac atgttcttte ctgcgttate ccctgattet gtggataacce gtattaccgce 4440

ctttgagtga gctgataccg ctegecgeag ccgaacgace gagegeageg agtcagtgag 4500

cgaggaagcg gaagagcgcec tgatgcggta ttttcectectt acgcatctgt geggtattte 4560

acaccgcata tatggtgcac tctcagtaca atctgctcetg atgccgcata gttaagccag 4620

tatacactcc gctatcgeta cgtgactgca aggagatggce gcccaacagt cccccggeca 4680

cggggectge caccatacce acgccgaaac aagcgctcat gageccgaag tggegagecce 4740

gatcttceee atcggtgatg tcggcgatat aggcgccage aaccgcacct gtggcecgecgg 4800

tgatgccgge cacgatgegt ceggegtaga ggatcettg

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>

SEQ ID NO 33
LENGTH: 40345

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:
polynucleotide

FEATURE:

NAME/KEY: modified base

LOCATION: (33825)..(33830

OTHER INFORMATION: a, ¢, t, g, unknown or other

4838

Synthetic
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<220> FEATURE:

<221> NAME/KEY: modified_base

<222> LOCATION: (36815)..(36820

<223> OTHER INFORMATION: a, ¢, t, g, unknown or other

<400> SEQUENCE: 33

gggcggcgac ctcegegggtt ttegetattt atgaaaattt tcecggtttaa ggegttteeg
ttcttetteg tcataactta atgtttttat ttaaaatacc ctctgaaaag aaaggaaacg
acaggtgctg aaagcgaggce tttttggcct ctgtegttte ctttetetgt ttttgtcegt
ggaatgaaca atggaagtca acaaaaagca gctggctgac attttcggtg cgagtatcecg
taccattcag aactggcagg aacagggaat gcccgttcetg cgaggcggtyg gcaagggtaa
tgaggtgctt tatgactctg ccgccgtcat aaaatggtat gccgaaaggg atgctgaaat
tgagaacgaa aagctgcgcce gggaggttga agaactgcgg caggccagcg aggcagatct
ccagccagga actattgagt acgaacgcca tcgacttacg cgtgcgcagg ccgacgcaca
ggaactgaag aatgccagag actccgctga agtggtggaa accgcattct gtactttegt
gctgtcegegyg atcgecaggtyg aaattgccag tattctcgac gggctccccc tgtcggtgea
gcggegtttt ccggaactgg aaaaccgaca tgttgatttce ctgaaacggg atatcatcaa
agccatgaac aaagcagccg cgctggatga actgataccg gggttgetga gtgaatatat
cgaacagtca ggttaacagg ctgcggcatt ttgtcecgege cgggecttcege tcactgttca
ggccggagcee acagaccgcce gttgaatggg cggatgctaa ttactatctce ccgaaagaat
ccgcatacca ggaagggcgce tgggaaacac tgccctttca gegggccatc atgaatgcga
tgggcagcga ctacatccgt gaggtgaatg tggtgaagtc tgcccgtgtc ggttattcca
aaatgctgcet gggtgtttat gectacttta tagagcataa gcagcgcaac acccttatct
ggttgccgac ggatggtgat gccgagaact ttatgaaaac ccacgttgag ccgactattc
gtgatattce gtcegetgetyg gegetggecce cgtggtatgg caaaaagcac cgggataaca
cgctcaccat gaagegtttce actaatggge gtggcttetg gtgectggge ggtaaagegg
caaaaaacta ccgtgaaaag tcggtggatg tggcgggtta tgatgaactt getgettttg
atgatgatat tgaacaggaa ggctctccga cgttcctggg tgacaagcegt attgaaggcet
cggtctggec aaagtccatc cgtggctcca cgccaaaagt gagaggcacce tgtcagattg
agcgtgcagce cagtgaatcc ccgcatttta tgegttttca tgttgectge cecgecattgeg
gggaggagca gtatcttaaa tttggcgaca aagagacgcc gtttggcectc aaatggacgce
cggatgaccc ctccagegtg ttttatctet gecgagcataa tgcctgegtce atcegcecagce
aggagctgga ctttactgat gcccgttata tctgcgaaaa gaccgggatc tggacccegtg
atggcattct ctggttttcg tcatccggtg aagagattga gccacctgac agtgtgacct
ttcacatctg gacagcgtac agcccgttca ccacctgggt gcagattgtc aaagactgga
tgaaaacgaa aggggatacg ggaaaacgta aaaccttcgt aaacaccacg ctcggtgaga
cgtgggaggc gaaaattggce gaacgtccgg atgctgaagt gatggcagag cggaaagagc
attattcagc gcccgttect gaccegtgtgg cttacctgac cgcecggtatc gactcccagce
tggaccgcta cgaaatgcgce gtatggggat gggggccggg tgaggaaagce tggctgattg
accggcagat tattatgggce cgccacgacg atgaacagac gctgectgegt gtggatgagg
ccatcaataa aacctatacc cgccggaatg gtgcagaaat gtcgatatcc cgtatctget

gggatactgg cgggattgac ccgaccattyg tgtatgaacg ctcgaaaaaa catgggetgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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tcecgggtgat cecccattaaa ggggcatccg tctacggaaa gecggtggece agcatgccac 2220
gtaagcgaaa caaaaacggg gtttacctta ccgaaatcgg tacggatacc gcgaaagagce 2280
agatttataa ccgcttcaca ctgacgccgg aaggggatga accgcttcce ggtgecgtte 2340
acttcccgaa taacccggat atttttgatce tgaccgaagce gcagcagctg actgctgaag 2400
agcaggtcga aaaatgggtg gatggcagga aaaaaatact gtgggacagc aaaaagcgac 2460
gcaatgaggc actcgactgce ttegtttatg cgctggcgge getgcgcatce agtatttecce 2520
gctggcaget ggatctcagt gcgetgetgg cgagectgca ggaagaggat ggtgcagcaa 2580
ccaacaagaa aacactggca gattacgccce gtgecttate cggagaggat gaatgacgcg 2640
acaggaagaa cttgccgetg cccgtgegge actgcatgac ctgatgacag gtaaacgggt 2700
ggcaacagta cagaaagacg gacgaagggt ggagtttacg gccacttccg tgtctgacct 2760
gaaaaaatat attgcagagc tggaagtgca gaccggcatg acacagcgac gcaggggacce 2820
tgcaggattt tatgtatgaa aacgcccacc attcccaccce ttctggggece ggacggcatg 2880
acatcgcectge gcgaatatge cggttatcac ggcggtggca gcggatttgg agggcagttg 2940
cggtcgtgga acccaccgag tgaaagtgtg gatgcagccc tgttgcccaa ctttaccegt 3000
ggcaatgcee gegcagacga tctggtacge aataacgget atgccgecaa cgecatccag 3060
ctgcatcagg atcatatcgt cgggtcectttt ttececggctca gtcatcgcce aagctggegce 3120
tatctgggca tcggggagga agaagcccgt gcecttttece gegaggttga agcggcatgg 3180
aaagagtttg ccgaggatga ctgctgctge attgacgttg agcgaaaacg cacgtttacc 3240
atgatgattc gggaaggtgt ggccatgcac gcctttaacg gtgaactgtt cgttcaggcce 3300
acctgggata ccagttcgte geggetttte cggacacagt tccggatggt cagcccgaag 3360
cgcatcagca acccgaacaa taccggegac agecggaact gecgtgceegyg tgtgcagatt 3420
aatgacagcg gtgcggcgcet gggatattac gtcagcgagg acgggtatcce tggctggatg 3480
ccgcagaaat ggacatggat accccgtgag ttacccggeg ggcgegcecte gttcattcac 3540
gtttttgaac ccgtggagga cgggcagact cgcggtgcaa atgtgtttta cagcgtgatg 3600
gagcagatga agatgctcga cacgctgcag aacacgcage tgcagagegce cattgtgaag 3660
gcgatgtatg ccgccaccat tgagagtgag ctggatacgc agtcagcgat ggattttatt 3720
ctgggegega acagtcagga gcagcgggaa aggctgaceyg getggattgg tgaaattgece 3780
gegtattacyg cecgcagcegee ggtcecggetg ggaggcgcaa aagtaccgca cctgatgecg 3840
ggtgactcac tgaacctgca gacggctcag gatacggata acggctactc cgtgtttgag 3900
cagtcactgc tgcggtatat cgctgccggg ctgggtgtet cgtatgagca getttcecegg 3960
aattacgcce agatgagcta ctccacggca cgggccagtyg cgaacgagtce gtgggegtac 4020
tttatggggc ggcgaaaatt cgtcgcatce cgtcaggcga gccagatgtt tetgtgetgg 4080
ctggaagagg ccatcgtteg ccgegtggtg acgttacctt caaaagcgceg cttcagtttt 4140
caggaagccce gcagtgccetg ggggaactgce gactggatag gectccggteg tatggccatce 4200
gatggtctga aagaagttca ggaagcggtg atgctgatag aagccggact gagtacctac 4260
gagaaagagt gcgcaaaacg cggtgacgac tatcaggaaa tttttgccca gcaggtccgt 4320
gaaacgatgg agcgccgtge agecggtett aaaccgcceg cctgggcggce tgcagcattt 4380
gaatccggyge tgcgacaatc aacagaggag gagaagagtg acagcagagc tgcgtaatcet 4440
ccegecatatt geccagcatgg cctttaatga gccgctgatg cttgaacceg cctatgegeg 4500
ggttttcttt tgtgcgecttg caggccaget tgggatcage agectgacgg atgeggtgte 4560
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cggcgacagce ctgactgccecc aggaggcact cgcgacgcetg gcattatcecg gtgatgatga 4620
cggaccacga caggcccgca gttatcaggt catgaacggce atcgccgtge tgccggtgte 4680
cggcacgetyg gtcagecgga cgcgggeget geagecgtac teggggatga ccggttacaa 4740
cggcattatc gecccegtctge aacaggctgce cagcgatcecg atggtggacg gcattctget 4800
cgatatggac acgcccggceg ggatggtgge gggggcattt gactgcgctg acatcatcgce 4860
ccgtgtgegt gacataaaac cggtatgggce gcttgccaac gacatgaact gcagtgcagg 4920
tcagttgett geccagtgecceg cctecceggeg tcectggtcacg cagaccgcecee ggacaggcete 4980
catcggegte atgatggctce acagtaatta cggtgctgeg ctggagaaac agggtgtgga 5040
aatcacgctg atttacagcg gcagccataa ggtggatggce aacccctaca gccatcttcece 5100
ggatgacgte cgggagacac tgcagtcccg gatggacgca acccgcecaga tgtttgcegea 5160
gaaggtgtcg gcatataccg gcctgteegt gcaggttgtg ctggataccg aggctgcagt 5220
gtacagcggt caggaggcca ttgatgccgg actggctgat gaacttgtta acagcaccga 5280
tgcgatcacce gtcatgcgtyg atgcactgga tgcacgtaaa tcccgtctet caggagggcyg 5340
aatgaccaaa gagactcaat caacaactgt ttcagccact gcttcgcagg ctgacgttac 5400
tgacgtggtyg ccagcgacgg agggcgagaa cgccagcegeg gegcagcecegyg acgtgaacge 5460
gcagatcacc gcagcggttg cggcagaaaa cagccgcatt atggggatcc tcaactgtga 5520
ggaggctcac ggacgcgaag aacaggcacg cgtgctggca gaaacccccg gtatgacegt 5580
gaaaacggcce cgcecgcatte tggecgcage accacagagt gcacaggcegce gcagtgacac 5640
tgcgctggat cgtctgatge agggggcacce ggcaccgcetg gcectgcaggta acccggcatce 5700
tgatgccegtt aacgatttgc tgaacacacc agtgtaaggg atgtttatga cgagcaaaga 5760
aacctttacce cattaccagc cgcagggcaa cagtgacceg gctcataccyg caaccgegece 5820
cctagacctt catcactaaa ggccgcectgt gcggettttt ttacgggatt tttttatgtce 5880
gatgtacaca accgcccaac tgctggceggce aaatgagcag aaatttaagt ttgatccget 5940
gtttctgegt ctetttttcece gtgagagcta tcccttcace acggagaaag tctatctcete 6000
acaaattccg ggactggtaa acatggcgct gtacgttteg ccgattgttt cecggtgaggt 6060
tatccgttece cgtggcggcet ccacctectga atttacgecg ggatatgtca agccgaagca 6120
tgaagtgaat ccgcagatga ccctgcgtcg cctgccggat gaagatccge agaatctggce 6180
ggacccgget taccgecgee gtcegeatcat catgcagaac atgcgtgacg aagagctgge 6240
cattgctcag gtcgaagaga tgcaggcagt ttctgccegtg cttaagggca aatacaccat 6300
gaccggtgaa gccttcgate cggttgaggt ggatatgggce cgcagtgagg agaataacat 6360
cacgcagtcee ggcggcacgg agtggagcaa gegtgacaag tccacgtatg acccgaccga 6420
cgatatcgaa gecctacgege tgaacgccag cggtgtggtg aatatcatcg tgttcgatce 6480
gaaaggctgg gcgctgttcee gttecttcaa agceccgtcaag gagaagctgg atacccgteg 6540
tggctctaat tccgagctgg agacagcggt gaaagacctg ggcaaagcgg tgtcctataa 6600
ggggatgtat ggcgatgtgg ccatcgtegt gtattccgga cagtacgtgg aaaacggcegt 6660
caaaaagaac ttcctgeccgg acaacacgat ggtgctgggg aacactcagyg cacgceggtcet 6720
gcgcacctat ggctgcatte aggatgcgga cgcacagcgce gaaggcatta acgcecctcetge 6780
ccgttacceg aaaaactggg tgaccaccgg cgatccggeg cgtgagttca ccatgattca 6840
gtcagcaccg ctgatgectge tggctgaccce tgatgagttc gtgtccegtac aactggegta 6900
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atcatggccce ttcggggcca ttgtttetcet gtggaggagt ccatgacgaa agatgaactg 6960
attgccegte teccgectceget gggtgaacaa ctgaaccgtg atgtcagcct gacggggacg 7020
aaagaagaac tggcgctcceg tgtggcagag ctgaaagagg agcttgatga cacggatgaa 7080
actgececggte aggacaccce tctcagecgg gaaaatgtge tgaccggaca tgaaaatgag 7140
gtgggatcag cgcagccgga taccgtgatt ctggatacgt ctgaactggt cacggtcegtg 7200
gcactggtga agctgcatac tgatgcactt cacgccacgc gggatgaacc tgtggcattt 7260
gtgctgcegyg gaacggcegtt tcegtgtetet gecggtgtgg cagccgaaat gacagagcegce 7320
ggcctggeca gaatgcaata acgggaggcg ctgtggctga tttcgataac ctgttcgatg 7380
ctgccattge ccgcgccgat gaaacgatac gcgggtacat gggaacgtca gccaccatta 7440
catccggtga gcagtcaggt geggtgatac gtggtgtttt tgatgaccct gaaaatatca 7500
gctatgecegyg acagggcgtg cgcegttgaag gctccagcece gtceccecctgttt gtecggactyg 7560
atgaggtgcg gcagctgegg cgtggagaca cgctgaccat cggtgaggaa aatttcectggg 7620
tagatcgggt ttcgccggat gatggcggaa gttgtcatct ctggecttgga cggggcgtac 7680
cgectgecgt taaccgtege cgctgaaagg gggatgtatg geccataaaag gtcttgagcea 7740
ggcegttgaa aacctcagece gtatcagcaa aacggeggtg cctggtgecg cegcaatgge 7800
cattaaccgc gttgcttcat ccgcgatatce gcagtcggeg tcacaggttg cccgtgagac 7860
aaaggtacgc cggaaactgg taaaggaaag ggccaggctyg aaaagggcca cggtcaaaaa 7920
tcegcaggcee agaatcaaag ttaaccgggg ggatttgcecce gtaatcaage tgggtaatgce 7980
gcgggttgte ctttegegee gcaggcgtceg taaaaagggg cagcgttcat ccctgaaagg 8040
tggcggcage gtgcttgtgg tgggtaaccg tcgtattcecce ggcgegttta ttcagcaact 8100
gaaaaatggc cggtggcatg tcatgcagcg tgtggctggg aaaaaccgtt accccattga 8160
tgtggtgaaa atcccgatgg cggtgccgct gaccacggcg tttaaacaaa atattgagceg 8220
gatacggcegt gaacgtctte cgaaagagct gggctatgeg ctgcagcatc aactgaggat 8280
ggtaataaag cgatgaaaca tactgaactc cgtgcagccg tactggatgc actggagaag 8340
catgacaccg gggcgacgtt ttttgatggt cgccccgetg tttttgatga ggcggatttt 8400
ccggcagttg cecgtttatet caccggegcet gaatacacgg gcgaagagcet ggacagcgat 8460
acctggcagg cggagctgca tatcgaagtt ttecctgectg ctcaggtgcce ggattcagag 8520
ctggatgcgt ggatggagtc ccggatttat ccggtgatga gcgatatccce ggcactgtca 8580
gatttgatca ccagtatggt ggccagcggce tatgactacc ggcgcgacga tgatgcgggce 8640
ttgtggagtt cagccgatct gacttatgtc attacctatg aaatgtgagg acgctatgcece 8700
tgtaccaaat cctacaatgc cggtgaaagg tgccgggacc accctgtggg tttataaggg 8760
gagcggtgac ccttacgcga atccgcttte agacgttgac tggtcgegtce tggcaaaagt 8820
taaagacctg acgcccggceg aactgaccgce tgagtcctat gacgacagcet atctcgatga 8880
tgaagatgca gactggactg cgaccgggca ggggcagaaa tctgccggag ataccagett 8940
cacgctggeg tggatgcceg gagagcaggg gcagcaggceg ctgctggcegt ggtttaatga 9000
aggcgatacc cgtgcctata aaatccgctt cccgaacggce acggtcgatg tgttcecegtgg 9060
ctgggtcage agtatcggta aggcggtgac ggcgaaggaa gtgatcacce gcacggtgaa 9120
agtcaccaat gtgggacgtc cgtcgatgge agaagatcge agcacggtaa cagcggcaac 9180
cggcatgace gtgacgectg ccagcacctce ggtggtgaaa gggcagagca ccacgctgac 9240
cgtggectte cagccggagg gcegtaaccga caagagettt cgtgcggtgt ctgcggataa 9300
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aacaaaagcc accgtgtegg tcagtggtat gaccatcacc gtgaacggceg ttgctgcagg 9360
caaggtcaac attccggttg tatccggtaa tggtgagttt gectgcggttg cagaaattac 9420
cgtcaccgece agttaatccg gagagtcage gatgttectg aaaaccgaat catttgaaca 9480
taacggtgtg accgtcacgc tttctgaact gtcagcectg cagcgcattg agcatctegce 9540
cctgatgaaa cggcaggcag aacaggcgga gtcagacage aaccggaagt ttactgtgga 9600
agacgccatc agaaccggceg cgtttetggt ggcgatgtcecce ctgtggcata accatccgca 9660
gaagacgcag atgccgtcca tgaatgaagc cgttaaacag attgagcagg aagtgcttac 9720
cacctggccce acggaggcaa tttctcatge tgaaaacgtg gtgtaccgge tgtctggtat 9780
gtatgagttt gtggtgaata atgcccctga acagacagag gacgccgggce ccgcagagcec 9840
tgtttcectgeg ggaaagtgtt cgacggtgag ctgagttttg ccctgaaact ggcgcecgtgag 9900
atggggcgac ccgactggceg tgccatgcett gcecgggatgt catccacgga gtatgccgac 9960
tggcaccgcet tttacagtac ccattatttt catgatgttce tgctggatat gcacttttcece 10020
gggctgacgt acaccgtgct cagecctgttt ttcagcgatc cggatatgca tccecgetggat 10080
ttcagtcetge tgaaccggceg cgaggctgac gaagagcctg aagatgatgt gectgatgcag 10140
aaagcggcag ggcttgcegg aggtgtccge tttggcecegg acgggaatga agttatccce 10200
gcttececegyg atgtggcgga catgacggag gatgacgtaa tgctgatgac agtatcagaa 10260
gggatcgcag gaggagtccg gtatggctga accggtaggce gatctggtcg ttgatttgag 10320
tctggatgeg geccagatttyg acgagcagat ggccagagtce aggcgtcatt tttctggtac 10380
ggaaagtgat gcgaaaaaaa cagcggcagt cgttgaacag tcgctgagcc gacaggcgcet 10440
ggctgcacag aaagcgggga tttceccgtegg gcagtataaa gcecgccatgce gtatgectgee 10500
tgcacagttc accgacgtgg ccacgcagct tgcaggcggg caaagtccgt ggctgatcct 10560
gctgcaacag ggggggcagg tgaaggactc cttcecggcggg atgatcccca tgttcagggg 10620
gcttgeeggt gegatcacce tgccgatggt gggggccacce tcegetggegg tggcgaccgg 10680
tgcgectggeg tatgectggt atcagggcaa ctcaaccctg tccgatttca acaaaacget 10740
ggtcctttec ggcaatcagg cgggactgac ggcagatcgt atgectggtcce tgtceccagage 10800
cgggcaggcg gcagggctga cgtttaacca gaccagcgag tcactcagcg cactggttaa 10860
ggcgggggta agcggtgagg ctcagattge gtccatcage cagagtgtgg cgegtttcete 10920
ctectgcatce ggcgtggagg tggacaaggt cgctgaagcece ttcecgggaagce tgaccacaga 10980
ccecgacgteg gggctgacgg cgatggctceg ccagttccat aacgtgtcecgg cggagcagat 11040
tgcgtatgtt gectcagttge agegttceccgg cgatgaagee ggggcattge aggcggcgaa 11100
cgaggccgca acgaaagggdt ttgatgacca gacccgeccge ctgaaagaga acatgggcac 11160
gctggagacce tgggcagaca ggactgcgeg ggcattcaaa tccatgtggg atgeggtget 11220
ggatattggt cgtcctgata ccgcgcagga gatgctgatt aaggcagagg ctgcgtataa 11280
gaaagcagac gacatctgga atctgcgcaa ggatgattat tttgttaacg atgaagcgcg 11340
ggcgcgttac tgggatgatc gtgaaaaggce ccgtcecttgeg cttgaagecg cccgaaagaa 11400
ggctgagcag cagactcaac aggacaaaaa tgcgcagcag cagagcgata ccgaagcgtce 11460
acggctgaaa tataccgaag aggcgcagaa ggcttacgaa cggctgcaga cgccgetgga 11520
gaaatatacc gcccgtcagg aagaactgaa caaggcactg aaagacggga aaatcctgca 11580
ggcggattac aacacgctga tggcggcggce gaaaaaggat tatgaagcga cgctgaaaaa 11640
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gccgaaacag tccagcgtga aggtgtcetge gggcgatcgt caggaagaca gtgctcatge 11700
tgccctgetyg acgcttcagg cagaactceccg gacgctggag aagcatgccg gagcaaatga 11760
gaaaatcagc cagcagcgcce gggatttgtg gaaggcggag agtcagttcg cggtactgga 11820
ggaggcggceg caacgtcgcce agetgtcetge acaggagaaa tccctgctgg cgcataaaga 11880
tgagacgctg gagtacaaac gccagctggce tgcacttgge gacaaggtta cgtatcagga 11940
gcgectgaac gcegetggcege agcaggcegga taaattcgca cagcagcaac gggcaaaacg 12000
ggccgccatt gatgcgaaaa gccgggggct gactgaccgg caggcagaac gggaagccac 12060
ggaacagcgce ctgaaggaac agtatggcga taatccgctg gcegcectgaata acgtcatgte 12120
agagcagaaa aagacctggg cggctgaaga ccagcttcge gggaactgga tggcaggcect 12180
gaagtccgge tggagtgagt gggaagagag cgccacggac agtatgtcgce aggtaaaaag 12240
tgcagccacg cagacctttg atggtattgce acagaatatg gcggcgatgce tgaccggcag 12300
tgagcagaac tggcgcagct tcaccegtte cgtgctgtcece atgatgacag aaattctget 12360
taagcaggca atggtgggga ttgtcgggag tatcggcage gccattggceg gggctgttgg 12420
tggcggcegca tccgecgtcag geggtacage cattcaggce gctgcggcga aattccattt 12480
tgcaaccgga ggatttacgg gaaccggcgg caaatatgag ccagcgggga ttgttcaccg 12540
tggtgagttt gtcttcacga aggaggcaac cagccggatt ggcgtgggga atctttaccg 12600
gctgatgege ggctatgcecca ccggcggtta tgtcggtaca ccgggcagca tggcagacag 12660
ccggtegecag gegtecggga cgtttgagca gaataaccat gtggtgatta acaacgacgg 12720
cacgaacggg cagataggtc cggctgctct gaaggcggtg tatgacatgg cccgcaaggg 12780
tgccecgtgat gaaattcaga cacagatgcg tgatggtgge ctgttcectcecg gaggtggacg 12840
atgaagacct tccgctggaa agtgaaaccce ggtatggatg tggcttcecggt ceccttetgta 12900
agaaaggtgc gctttggtga tggctattct cagcgagege ctgccgggct gaatgccaac 12960
ctgaaaacgt acagcgtgac gcectttetgte cccecgtgagg aggccacggt actggagtceg 13020
tttctggaag agcacggggg ctggaaatcce tttetgtgga cgccgectta tgagtggegg 13080
cagataaagg tgacctgcgc aaaatggtcg tcgecgggtca gtatgetgeg tgttgagtte 13140
agcgcagagt ttgaacaggt ggtgaactga tgcaggatat ccggcaggaa acactgaatg 13200
aatgcacccg tgcggagcag tcggccagceg tggtgctcetg ggaaatcgac ctgacagagg 13260
tcggtggaga acgttatttt ttctgtaatg agcagaacga aaaaggtgag ccggtcacct 13320
ggcaggggcg acagtatcag ccgtatccca ttcaggggag cggttttgaa ctgaatggca 13380
aaggcaccag tacgcgcccece acgctgacgg tttctaacct gtacggtatg gtcaccggga 13440
tggcggaaga tatgcagagt ctggtceggceg gaacggtggt ccggcgtaag gtttacgcce 13500
gttttctgga tgcggtgaac ttcegtcaacg gaaacagtta cgccgatccg gagcaggagg 13560
tgatcagccg ctggcgcatt gagcagtgca gcgaactgag cgcggtgagt gectectttg 13620
tactgtccac gccgacggaa acggatggceg ctgtttttece gggacgtatc atgctggcca 13680
acacctgcac ctggacctat cgcggtgacg agtgcggtta tagcggtccg getgtegegg 13740
atgaatatga ccagccaacg tccgatatca cgaaggataa atgcagcaaa tgcctgageg 13800
gttgtaagtt ccgcaataac gtcggcaact ttggcggctt cctttccatt aacaaacttt 13860
cgcagtaaat cccatgacac agacagaatc agcgattctg gcgcacgccce ggcgatgtge 13920
gccagcggag tcegtgcggcet tcecgtggtaag cacgccggag ggggaaagat atttccccectg 13980
cgtgaatatc tccggtgage cggaggctat ttcecgtatgt cgccggaaga ctggetgcag 14040
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gcagaaatgc agggtgagat tgtggcgctg gtccacagec accccggtgg tcectgeccctgg 14100
ctgagtgagg ccgaccggceg gctgcaggtg cagagtgatt tgccegtggtg getggtctge 14160
cgggggacga ttcataagtt ccgctgtgtg ccgcatctca ccgggeggceg ctttgagcac 14220
ggtgtgacgg actgttacac actgttccgg gatgcttatce atctggcggg gattgagatg 14280
ccggacttte atcgtgagga tgactggtgg cgtaacggce agaatctcta tctggataat 14340
ctggaggcga cggggctgta tcaggtgcceg ttgtcagegg cacagecggg cgatgtgctg 14400
ctgtgctgtt ttggttcatc agtgccgaat cacgccgcaa tttactgcgg cgacggcgag 14460
ctgctgcacc atattcctga acaactgagce aaacgagaga ggtacaccga caaatggcag 14520
cgacgcacac actccctetg gegtcaccgg gcatggegeg catctgectt tacggggatt 14580
tacaacgatt tggtcgccgce atcgacctte gtgtgaaaac gggggctgaa gccatccggg 14640
cactggccac acagctcceg gegtttegte agaaactgag cgacggctgg tatcaggtac 14700
ggattgcegg gcgggacgtce agcacgtceg ggttaacggce gcagttacat gagactctge 14760
ctgatggcgce tgtaattcat attgttccca gagtcgccgg ggccaagtca ggtggegtat 14820
tccagattgt cctgggggcect gecgecattg ccggatcatt ctttaccgec ggagccacce 14880
ttgcagcatg gggggcagcc attggggccg gtggtatgac cggcatcctg ttttetecteg 14940
gtgccagtat ggtgctcggt ggtgtggcge agatgctgge accgaaagcc agaactcccce 15000
gtatacagac aacggataac ggtaagcaga acacctattt ctcctcactg gataacatgg 15060
ttgcccaggg caatgttetg ccectgttetgt acggggaaat gecgegtgggg tcacgegtgg 15120
tttctcagga gatcagcacg gcagacgaag gggacggtgg tcaggttgtg gtgattggte 15180
gctgatgcaa aatgttttat gtgaaaccgce ctgcgggcgg ttttgtcatt tatggagcegt 15240
gaggaatggg taaaggaagc agtaaggggc ataccccgeg cgaagcgaag gacaacctga 15300
agtccacgca gttgctgagt gtgatcgatg ccatcagcga agggccgatt gaaggtccgg 15360
tggatggctt aaaaagcgtg ctgctgaaca gtacgccggt gctggacact gaggggaata 15420
ccaacatatc cggtgtcacg gtggtgttce gggctggtga gcaggagcag actccgccgg 15480
agggatttga atcctccgge tecgagacgg tgctgggtac ggaagtgaaa tatgacacge 15540
cgatcacccg caccattacg tcectgcaaaca tcgaccgtcect gegcetttacce tteggtgtac 15600
aggcactggt ggaaaccacc tcaaagggtg acaggaatcc gtcggaagtc cgcctgctgg 15660
ttcagataca acgtaacggt ggctgggtga cggaaaaaga catcaccatt aagggcaaaa 15720
ccacctegca gtatctggece teggtggtga tgggtaacct geccgeccgcege ccgtttaata 15780
tceggatgeg caggatgacg ccggacagca ccacagacca gctgcagaac aaaacgctcet 15840
ggtcgtcata cactgaaatc atcgatgtga aacagtgcta cccgaacacg gcactggtcecg 15900
gcgtgcaggt ggactcggag cagttcggca gccagcaggt gagccgtaat tatcatctge 15960
gcgggcgtat tcetgcaggtg ccgtcgaact ataacccgca gacgcggcaa tacagcggta 16020
tctgggacgg aacgtttaaa ccggcataca gcaacaacat ggcectggtgt ctgtgggata 16080
tgctgaccca tccgegctac ggcatgggga aacgtcttgg tgcggcggat gtggataaat 16140
gggcgctgta tgtcatcgge cagtactgeg accagtcagt gccggacggce tttggcggca 16200
cggagcecegeg catcacctgt aatgcgtacce tgaccacaca gcgtaaggcg tgggatgtge 16260
tcagcgattt ctgctcggeg atgcgctgta tgccggtatg gaacgggcag acgctgacgt 16320
tcgtgcagga ccgaccgteg gataagacgt ggacctataa ccgcagtaat gtggtgatge 16380



291

US 9,435,743 B2

292

-continued
cggatgatgg cgcgccgtte cgctacagct tcagcgccect gaaggaccgce cataatgccecg 16440
ttgaggtgaa ctggattgac ccgaacaacg gctgggagac ggcgacagag cttgttgaag 16500
atacgcaggc cattgccegt tacggtcgta atgttacgaa gatggatgcce tttggetgta 16560
ccagccegggyg gcaggcacac cgcgcecegggce tgtggctgat taaaacagaa ctgctggaaa 16620
cgcagaccgt ggatttcage gtcggcegcag aagggcttcecg ccatgtaccg ggcgatgtta 16680
ttgaaatctg cgatgatgac tatgccggta tcagcaccgg tggtegtgtg ctggeggtga 16740
acagccagac ccggacgctg acgctcecgacce gtgaaatcac gctgccatce tecggtaccg 16800
cgctgataag cctggttgac ggaagtggca atccggtcag cgtggaggtt cagtccgtca 16860
ccgacggcgt gaaggtaaaa gtgagccgtg ttecctgacgg tgttgcectgaa tacagegtat 16920
gggagctgaa gctgccgacg ctgcgccagce gactgttceceg ctgcgtgagt atccecgtgaga 16980
acgacgacgg cacgtatgcc atcaccgccg tgcagcatgt gccggaaaaa gaggccatcg 17040
tggataacgg ggcgcacttt gacggcgaac agagtggcac ggtgaatggt gtcacgccge 17100
cagcggtgca gcacctgacc gcagaagtca ctgcagacag cggggaatat caggtgctgg 17160
cgcgatggga cacaccgaag gtggtgaagg gcgtgagttt cctgctcecegt ctgaccgtaa 17220
cagcggacga cggcagtgag cggctggtca gcacggcccg gacgacggaa accacatacc 17280
gcttcacgca actggcgctg gggaactaca ggctgacagt ccgggcggta aatgegtggg 17340
ggcagcaggg cgatccggcg tcggtatcgt tccggattge cgcaccggca gcaccgtcecga 17400
ggattgagcet gacgccgggce tattttcaga taaccgccac gccgcatctt gecegtttatg 17460
acccgacggt acagtttgag ttctggttcet cggaaaagca gattgcggat atcagacagg 17520
ttgaaaccag cacgcgttat cttggtacgg cgctgtactg gatagccgcc agtatcaata 17580
tcaaaccggg ccatgattat tacttttata tccgcagtgt gaacaccgtt ggcaaatcgg 17640
cattcgtgga ggccgtcecggt cgggcgagceg atgatgcgga aggttacctg gattttttca 17700
aaggcaagat aaccgaatcc catctcecggca aggagctgct ggaaaaagtc gagctgacgg 17760
aggataacgc cagcagactg gaggagtttt cgaaagagtg gaaggatgcc agtgataagt 17820
ggaatgccat gtgggctgtce aaaattgagc agaccaaaga cggcaaacat tatgtcgcegg 17880
gtattggect cagcatggag gacacggagg aaggcaaact gagccagttt ctggttgccg 17940
ccaatcgtat cgcatttatt gacccggcaa acgggaatga aacgccgatg tttgtggcge 18000
agggcaacca gatattcatg aacgacgtgt tcctgaagceg cctgacggcc cccaccatta 18060
ccagcggcegg caatccteceg gecttttecee tgacaccgga cggaaagctg accgctaaaa 18120
atgcggatat cagtggcagt gtgaatgcga actccgggac gctcagtaat gtgacgatag 18180
ctgaaaactg tacgataaac ggtacgctga gggcggaaaa aatcgtcggg gacattgtaa 18240
aggcggcgag cgcggctttt ccgcgecage gtgaaagcag tgtggactgg ccgtcaggta 18300
ccegtactgt caccgtgacce gatgaccatc cttttgatcg ccagatagtg gtgcttccge 18360
tgacgtttcg cggaagtaag cgtactgtca gcggcaggac aacgtattcg atgtgttatce 18420
tgaaagtact gatgaacggt gcggtgattt atgatggcgce ggcgaacgag gcggtacagg 18480
tgttcteceg tattgttgac atgccagcecgg gtcggggaaa cgtgatcctg acgttcacge 18540
ttacgtccac acggcattcg gcagatattc cgccgtatac gtttgceccage gatgtgcagg 18600
ttatggtgat taagaaacag gcgctgggca tcagcgtggt ctgagtgtgt tacagaggtt 18660
cgtccgggaa cgggegtttt attataaaac agtgagaggt gaacgatgcg taatgtgtgt 18720
attgcegttg ctgtctttge cgcacttgcg gtgacagtca ctceceggcecccg tgcggaaggt 18780
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ggacatggta cgtttacggt gggctatttt caagtgaaac cgggtacatt gccgtcgttg 18840
tcgggegggyg ataccggtgt gagtcatctg aaagggatta acgtgaagta ccgttatgag 18900
ctgacggaca gtgtgggggt gatggcttcce ctggggttcg ccgcecgtcgaa aaagagcagce 18960
acagtgatga ccggggagga tacgtttcac tatgagagcce tgcgtggacg ttatgtgage 19020
gtgatggcceg gaccggtttt acaaatcagt aagcaggtca gtgcgtacgce catggccgga 19080
gtggctcaca gtcggtggte cggcagtaca atggattacc gtaagacgga aatcactccc 19140
gggatcctet agagtcgacce tgcaggcatg caagcttggce gtaatcatgg tcatagetgt 19200
ttecctgtgtyg aaattgttat ccgctcacaa ttccacacaa catacgagcc ggaagcataa 19260
agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg ttgcgctcac 19320
tgccegettt ccagtcggga aacctgtcegt gccagctgca ttaatgaatc ggccaacgeg 19380
cggggagagg cggtttgegt attgggcgcet ctteccgette ctegectcact gactcecgectge 19440
gcteggtegt teggetgegg cgagecggtat cagctcacte aaaggcggta atacggttat 19500
ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca 19560
ggaaccgtaa aaaggccgcg ttgcectggegt ttttecatag gcteccgeccce cctgacgage 19620
atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccce gacaggacta taaagatacc 19680
aggcgtttcece cecctggaage teccctegtge gcectectectgt teccgaccctg cecgcttacceg 19740
gatacctgtc cgecctttcte ccttegggaa gegtggeget ttcectcatage tcacgctgta 19800
ggtatctcag ttcggtgtag gtcegtteget ccaagetggg ctgtgtgcac gaaccccceccg 19860
ttcagceccga ccgctgcgece ttatcceggta actatcgtcet tgagtccaac ccggtaagac 19920
acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag 19980
gcggtgctac agagttcecttg aagtggtgge ctaactacgg ctacactaga aggacagtat 20040
ttggtatctg cgctectgetyg aagccagtta ccttcggaaa aagagttggt agctcettgat 20100
ccggcaaaca aaccaccgct ggtageggtg gtttttttgt ttgcaagcag cagattacge 20160
gcagaaaaaa aggatctcaa gaagatcctt tgatctttte tacggggtct gacgctcagt 20220
ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg atcttcacct 20280
agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt 20340
ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctattte 20400
gttcatccat agttgcctga ctcecccegteg tgtagataac tacgatacgg gagggcttac 20460
catctggccce cagtgctgca atgataccgce gagacccacg ctcaccggct ccagatttat 20520
cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg 20580
cctccatcca gtctattaat tgttgcecggg aagctagagt aagtagttcg ccagttaata 20640
gtttgcgcaa cgttgttgce attgctacag gcatcgtggt gtcacgctcecg tecgtttggta 20700
tggcttcecatt cagctccggt tcccaacgat caaggcgagt tacatgatcc cccatgttgt 20760
gcaaaaaagc ggttagctce tteggtecte cgatcgttgt cagaagtaag ttggccgcag 20820
tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg ccatccgtaa 20880
gatgctttte tgtgactggt gagtactcaa ccaagtcatt ctgagaatag tgtatgcgge 20940
gaccgagttg ctettgecccg gcgtcaatac gggataatac cgcgccacat agcagaactt 21000
taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg atcttaccge 21060
tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca gcatctttta 21120
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ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca aaaaagggaa 21180
taagggcgac acggaaatgt tgaatactca tactcttcecct ttttcaatat tattgaagca 21240
tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag aaaaataaac 21300
aaataggggt tccgcgcaca tttcccecgaa aagtgccacce tgacgtctaa gaaaccatta 21360
ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttcegt ctcgegegtt 21420
tcggtgatga cggtgaaaac ctctgacaca tgcagctcce ggagacggtce acagettgte 21480
tgtaagcgga tgccgggagce agacaagccce gtcagggcege gtcagegggt gttggegggt 21540
gtcggggetyg gcecttaactat gcggcatcag agcagattgt actgagagtg caccatatge 21600
ggtgtgaaat accgcacaga tgcgtaagga gaaaataccg catcaggcgc cattcgccat 21660
tcaggctgeg caactgttgg gaagggcgat cggtgcggge ctcttegcta ttacgecage 21720
tggcgaaagg gggatgtgct gcaaggcgat taagttgggt aacgccaggg tttteccagt 21780
cacgacgttg taaaacgacg gccagtgaat tcgattttaa gatacattga tgagtttgga 21840
caaaccacaa ctagaatgca gtgaaaaaaa tgctttattt gtgaaatttg tgatgctatt 21900
gctttatttyg taaccattat aagctgcaat aaacaagtta acaacaacaa ttgcattcat 21960
tttatgtttc aggttcaggg ggaggtgtgg gaggtttttt aaagcaagta aaacctctac 22020
aaatgtggta tggctgatta tgatcagtta tctagagtcg cggccgcettt acttgtacag 22080
ctegtecatg ccgagagtga tceccggegge ggtcacgaac tccagcagga ccatgtgate 22140
gcgetteteg ttggggtcectt tgctcaggge ggactgggtg ctcaggtagt ggttgtceggg 22200
cagcagcacg gggccgtege cgatgggggt gttectgetgg tagtggtcecgg cgagctgcac 22260
gctgecgtee tcegatgttgt ggcggatctt gaagttcacce ttgatgcegt tettetgett 22320
gtcggccatg atatagacgt tgtggctgtt gtagttgtac tccagcttgt gccccaggat 22380
gttgccgtec tcecttgaagt cgatgccctt cagctcgatg cggttcacca gggtgtcecgee 22440
ctcgaacttc acctecggege gggtettgta gttgccgteg tecttgaaga agatggtgeg 22500
ctecctggacg tagcecttegg gcatggcgga cttgaagaag tcgtgetget tcatgtggte 22560
ggggtagcegyg ctgaagcact gcacgccgta ggtcagggtg gtcacgaggg tgggccaggg 22620
cacgggcagce ttgccggtgg tgcagatgaa cttcagggtce agcettgccegt aggtggcatce 22680
gccectegeee tegecggaca cgctgaactt gtggecegttt acgtcgecegt ccagectcgac 22740
caggatgggc accacccegg tgaacagctce ctcecgceccttg ctcaccatgg tggcgaccgg 22800
tggatcgatc ctagcggatc tgacggttca ctaaaccage tctgcttata tagacctcce 22860
accgtacacg cctaccgececc atttgegtca atggggcgga gttgttacga cattttggaa 22920
agtccegttg attttggtge caaaacaaac tcccattgac gtcaatgggg tggagacttg 22980
gaaatcceceg tgagtcaaac cgctatccac gecccattgat gtactgccaa aaccgcatca 23040
ccatggtaat agcgatgact aatacgtaga tgtactgcca agtaggaaag tcccataagg 23100
tcatgtactg ggcataatgc caggcgggcce atttaccgte attgacgtca atagggggceg 23160
tacttggcat atgatacact tgatgtactg ccaagtgggc agtttaccgt aaatactcca 23220
cccattgacg tcaatggaaa gtccctattg gcecgttactat gggaacatac gtcattattg 23280
acgtcaatgg gcgggggtceg ttgggceggtce agccaggcegg gccatttacce gtaagttatg 23340
taacgcggaa ctccatatat gggctatgaa ctaatgaccce cgtaattgat tactattaaa 23400
tcactagtga attcgattaa agcgacggca cagctcgcgg aaaatatcaa agtcgttgeg 23460
cgectegaac tgcggcggca ccacctgttt catggcgata atgccacggt tggagtggtt 23520
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gccgtactgg tcecgagatcgt tacgctcaaa ctgcgtggte gcaggcagca cgatatcgge 23580
aaagcggcag gttgaggtcc actggttatc tatggcgata accgtttcca gettgegcca 23640
gccttcaata atgecggttga tctgctgatg gecgatggaat gggttagttc cggcaaaaat 23700
acacattttc agcggcggca gttttaccga tttaccgtte cagttgatca ctttececccgg 23760
ttcgaggatc gcatcgataa aacgggcaat cggaatggtg ctgctgtage ctttgtaatce 23820
actgttgtcg tgaacaggcg gaatcgacgt agagccggag aaaccactca gaataacgcc 23880
tttacgccece ggcecgtgcectyg cgccgttata gtgccageca aaaccaaagce caccacctgg 23940
caggccaatt tgccccagca tcgccgccag aaccacaatce atccacgccce actgttcacce 24000
gtgctgcata cgctgcacgce accagccagce aataatttge gttectgttcecg ccgecatctg 24060
ccgcgecage ccacgaatgg tttcecggcatce aatgccggte agtttttcag cccatgegge 24120
atctttegge tgaccgtett tetcacccag caggtacgge aggaactgct caaaacccac 24180
acagtagtta gcgaggaagt ttttgtcgta caggttttca ctgtacagcg tatacgccag 24240
cgccagttge agcggcacat cagtttgcecgg gttaaccgca atgtgecttca catgctcgeg 24300
cceccagatac tcatgggtgg atgtgacaac cggatcgatg ctgatgacct caatttcacce 24360
ggcggtgact ttcgetttta gctgcgegta atattcataa acatcgtgat ccgggcacca 24420
ccagtteget tgctggtttt tcagcaaatc agagccccac agcacaatgg ttttgetgtt 24480
ctgcaatacc agcggccagg aggtttgcetg ttcatacact tccattgage caaccacgcg 24540
cggcaggatc acctgcgcag caccggtaga gtaatctceccg cccgtaccaa cgctattacce 24600
atgcaaggca atagctttecg ccagcatccce cgaagcgtta tggaacatcc ccgtcecgattg 24660
ccaaccactg gcggtcagca aggcactcgg cccgtgagtt ttcectgcacge gttccagtte 24720
ttcatagaac atgtcgaggg cttcatccca gctcacgcge acaaaacggt tatcaccgeg 24780
ctgggaggta tcgctgagat ggcgcttacg cagccagtce acgcgtacca tcggataacg 24840
aatacgcgcce gegttgtgta cgtgatccgg caatccggca atcatttteg acggatattt 24900
atccagttcg aacggttttg ccgccacaaa gcgaccatce ttcaccgteg cgcggatage 24960
cceccagtge gacccggtaa gaatgcccte tttecgagatg acagecctcag tegcecegettg 25020
cgeccgecagte gcacggcgeg gcegttaacaa tgacggccce agcatcccecgg cgacggttaa 25080
gccgecgagt tgtgccagaa aacgccgacg tgatgcctga aagagatcgt tattgttcat 25140
tatttttectt ccttettate gecgtgagece ttacctgegg tgtcagacge attcatttge 25200
agatatttca acaaagtgcg ttcttcacgt ttatcgagac tggtaaagcc aatcatgccg 25260
ttgagcgtge cgatccaacc gttagegtca aagtgggcga tttceccggtge gecgtggcac 25320
tggttacagg tgccgttgta caacgaatcc gcataagcce agatcggttt gatatcgtte 25380
accatgtcge ctttecttecat ccacgcagtg gcctgcaact tgctccactce ggtattggtg 25440
tcggcaacgg tggttttete cagecgttttt acctgctgect gcacatcacc acgaatcgag 25500
gcaacaaaga tgcgtttacc tgggaattgg gtgagtacac gctgacgtcc ggcegectttcece 25560
gtccagcegg taatttcaat ttgcagccag tcgccgtcac gtttaaggac tttcacttece 25620
gaagcaggca gcagagaacc agaggcttct ttatcgectt tcgeccgcata aattggcectta 25680
atatcaatag agtacagcgt gtcaccactg tcattagcac tggcgcgcag ctcatcgaac 25740
tgcttacgga agccgctact catatccggt aactggtggg caataccttt atgacagtcg 25800
atgcaggatt gattatcttt cgctgccacc ttcatctgac gtgccgcttce aggatgctge 25860
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ttcgcatgat ccatcgcatc gtagttatgg caggagcgge aggttgccga gttgttttet 25920
ttcattegeg cccattcacg ctecggcaagt tccgegegtt tggcettcgaa tttttcaggt 25980
gtatcaatgg agtgagcaat aaaggtctgg tagatatcat tgctcgcttc cagtttgcege 26040
ttcaccatgce ctggaatatc cggcgggata tgacagtcat ggcattcage tcgcacgccg 26100
gaggcgttcet ggaaatgcac cgactgttta tattcttcat acaccggttg catactgtgg 26160
caactgacac aaaattcggt tgtgctggtg actttgatcce caacgtgtgg caatacaatc 26220
agcgcaatgce caatcacaat cccaattgcg accagcgcca gtaccgacca acgagcactg 26280
ggtcggcgta gegegttcecca gagttteccge ataatagcec ctgtaaaatt atggtttagt 26340
gaagcgatct taatgagcaa atatgaacag cggcactggt caggatgaac ggcttacggce 26400
agaatatgaa cagatatgaa cagaatgagt aaaaccctct gatgccacat cacattgtta 26460
ttgttgaaga tgagccggtt acccaggcgce gattacaatce ttacttcact caggaggggt 26520
ataccgtttc cgttacagcg agcggtgcceg ggctgcggga aattatgcag aatcagccgg 26580
tagatttaat tctgctggat atcaacttac ccgatgaaaa tggcctgatg ttaacccgeg 26640
ccetgcgaga acgctcaacg gtggggatta ttctggttac cggacgcage gatcggattg 26700
accgtattgt tgggctggaa atgggcgcag acgattacgt caccaaaccg ctggaactgce 26760
gcgaactggt agtacgggtg aaaaatctgce tctggcgaat cgacctcgcg cgacaagctce 26820
aaccgcacac tcaggacaac tgctatcgct ttgccggtta ttgcctgaat gtgtcecgegece 26880
atacgctgga gcgggatggce gagccgatta aactgacccg cgcagagtat gaaatgttgg 26940
tggcatttgt gacgaatccg ggcgaaattc tcagccgtga acgtctgcta cgtatgettt 27000
ctgcgegteg ggtggaaaac cctgacctgce gcaccgtcega tgtgttaatt cgtcgtttac 27060
gtcataaact cagcgcggat ttactggtga cgcaacatgg tgaaggttat ttcttagccg 27120
ctgatgtgtg ctgataaaaa tagaccggac gaaatcccce tggtgacagce gagcggcgga 27180
tatgttctecg gtcggcattt ttcggegtca gaactaaaat cggtgggctg acattatcag 27240
acaccgattg cccctgtaat tgcctgatgg cctgctcaac tgccagttcece cecctgecaga 27300
ccatttgatc gctggcagec ataatcactce ttcecccgett cageccgcga tacacctgat 27360
gtgaaagata aaacgacacc acggtaagcg gcgttttcag gttacgccct tcacccattg 27420
ccgectetge cgcaatggece gttceccggcaa cgacgtcaat ttetgggtgg cgttecagca 27480
tctectgcaa caggttacge tggatttcaa tatcgttatce accaagcgca atatcaacaa 27540
tacgcaccgg gcttecggca atggcetgcege gaaaacccte gaccatctet ttactgeccce 27600
cggcattatc gggtccgggce atcaacagca cgttcagtgg tttaccgtge gecccattgca 27660
ccaaatatcg cccaggttga tagcccatct gaaaccaggg tacaccaacg cggcttttca 27720
cctggggage atcaatagca tttaccagtt cgatcaccgg cagacttgct acctgetttt 27780
gcagatcggg aaatgaggtc gtgctactac cgagtaaaat ggcctctgceg ccccactgtt 27840
tacactggtc gatttgtgct tgctgggtag ccaactggct gtagccgcect gectecagca 27900
cttttaaatc cacaccatag cggcgagctg cctecctgcat accatagttc aacgataacc 27960
agtatgaatc tttcaggctg ggataaagcg cgcacagttt ccatgecgcegt ttggetttaa 28020
gcggcataga ggcttgcace gtgaaatgect gecgcatcatg ccagcgcaac aggttatcag 28080
ccgaaaatgc cggcaacatg aaaagggaaa gaagtaaaaa tagcagtacg cgcatgatag 28140
cctcatcaat aataaggctt tatgctagat gcattccget ttgcgactca acctttttca 28200
ccttaagtge accgaccgtg aatttaaccce tgacccgaag actctggatg ggctttgcce 28260
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tgatggcgct gttaaccctg accagtaccce tggtgggatg gtacaacctg cgctttatca 28320
gccaggtgga aaaagacaac actcaggcat tgattcctac catgaatatg gcgcegccagt 28380
tgagcgaagce cagcgcctgg gaactttteg ccgcgcagaa cctgaccagt geccgataacg 28440
aaaagatgtg gcaggcgcag gggcgaatgc tcaccgcaca aagcctgaag attaatgcegt 28500
tgctgcaagce gttacgggaa caaggttttg ataccaccge tattgaacaa caggagcagg 28560
agatctcceg ttcattacgt cagcaagggg aactggtggg gcggcgtctg caactacgecce 28620
agcaacaacg gcaactcagt cagcagatag tcgctgccge cgatgagatc gcacgectgg 28680
cgcaaggtca ggcgaataat gcgacaactt ccgctggagce gacccaggcc gggatttacg 28740
atttgatcga acaagatcag cgtcaggctg ctgaaagtgce actcgatcgg ctgattgata 28800
tcgatcttga gtatgttaac cagatgaatg aactgcgect tagcgectctg cgggtgcage 28860
aaatggtgat gaatctgggg ctggagcaga tccagaaaaa tgcaccaacg ctggaaaagc 28920
agctcaataa tgcggtgaaa attctgcaac gtcggcaaat acgcattgaa gatccgggtg 28980
ttegtgegca ggtcgcaaca acgttaacta ccgttagcca atatagcgat ttgctggcge 29040
tgtatcagca ggacagtgaa atcagcaatc acctacaaac tctcgcacaa aataacatcg 29100
cccagttege gecagtttagt agcgaagtca gtcagctggt cgactcggta cccggggatce 29160
cactcgttat tctcggacga gtgttcagta atgaacctct ggagagaacc atgtatatga 29220
tcgttatectg ggttggactt ctgcttttaa gcccagataa ctggcctgaa tatgttaatg 29280
agagaatcgg tattcctcat gtgtggcatg ttttcecgtett tgctecttgca ttttegectag 29340
caattaatgt gcatcgatta tcagctattg ccagcgccag atataagcga tttaagctaa 29400
gaaaacgcat taagatgcaa aacgataaag tgcgatcagt aattcaaaac cttacagaag 29460
agcaatctat ggttttgtgc gcagccectta atgaaggcag gaagtatgtg gttacatcaa 29520
aacaattccce atacattagt gagttgattg agcttggtgt gttgaacaaa actttttcce 29580
gatggaatgg aaagcatata ttattcccta ttgaggatat ttactggact gaattagttg 29640
ccagctatga tccatataat attgagataa agccaaggcce aatatctaag taactagata 29700
agaggaatcg attttccctt aattttcectgg cgtccactge atgttatgcc gegttegcecca 29760
ggcttgctgt accatgtgcg ctgattcttg cgctcaatac gttgcaggtt gctttcaatce 29820
tgtttgtggt attcagccag cactgtaagg tctatcggat ttagtgcgect ttctactcgt 29880
gatttcggtt tgcgattcag cgagagaata gggcggttaa ctggttttgc gcttacccca 29940
accaacaggg gatttgctge tttccattga gcctgtttet ctgcgecgacg ttecgeggegg 30000
cgtgtttgtg catccatctg gattctectg tcagttaget ttggtggtgt gtggcagttg 30060
tagtcctgaa cgaaaacccecce ccgcgattgg cacattggca gctaatccecgg aatcgcactt 30120
acggccaatg cttcegttteg tatcacacac cccaaagect tcectgectttga atgctgecccet 30180
tcttcaggge ttaattttta agagcgtcac cttcatggtg gtcagtgcegt cctgctgatg 30240
tgctcagtat caccgccagt ggtatttatg tcaacaccgce cagagataat ttatcaccge 30300
agatggttat ctgtatgttt tttatatgaa tttatttttt gcaggggggc attgtttggt 30360
aggtgagaga tctgaattgc tatgtttagt gagttgtatc tatttatttt tcaataaata 30420
caattggtta tgtgttttgg gggcgatcgt gaggcaaaga aaacccggcg ctgaggccgg 30480
gttattcttg ttctctggte aaattatata gttggaaaac aaggatgcat atatgaatga 30540
acgatgcaga ggcaatgccg atggcgatag tgggtatcat gtagccgctt atgctggaaa 30600
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gaagcaataa cccgcagaaa aacaaagctc caagctcaac aaaactaagg gcatagacaa 30660
taactaccga tgtcatatac ccatactctc taatcttgge cagtcggcge gttctgette 30720
cgattagaaa cgtcaaggca gcaatcagga ttgcaatcat ggttcctgca tatgatgaca 30780
atgtcgccce aagaccatct ctatgagcectg aaaaagaaac accaggaatg tagtggcgga 30840
aaaggagata gcaaatgctt acgataacgt aaggaattat tactatgtaa acaccaggca 30900
tgattctgtt ccgcataatt actcctgata attaatcctt aactttgccce acctgecttt 30960
taaaacattc cagtatatca cttttcattc ttgcgtagca atatgccatc tcecttcagecta 31020
tctcagcatt ggtgaccttg ttcagaggcg ctgagagatg gcectttttet gatagataat 31080
gttctgttaa aatatctccg gcctcatcectt ttgcccgcag gctaatgtct gaaaattgag 31140
gtgacgggtt aaaaataata tccttggcaa ccttttttat atccctttta aattttgget 31200
taatgactat atccaatgag tcaaaaagct ccccttcaat atctgttgcc cctaagacct 31260
ttaatatatc gccaaataca ggtagcttgg cttctacctt caccgttgtt cggccgatga 31320
aatgcatatg cataacatcg tectttggtgg ttcccctcecat cagtggcetcect atctgaacge 31380
gctectceccact gcttaatgac attcecctttec cgattaaaaa atctgtcaga tcggatgtgg 31440
tcggececcgaa aacagttctg gcaaaaccaa tggtgtcgece ttcaacaaac aaaaaagatg 31500
ggaatcccaa tgattcgtca tctgcgagge tgttcttaat atcttcaact gaagctttag 31560
agcgatttat cttctgaacc agactcttgt catttgtttt ggtaaagaga aaagtttttce 31620
catcgatttt atgaatatac aaataattgg agccaacctg caggtgatga ttatcagcca 31680
gcagagaatt aaggaaaaca gacaggttta ttgagcgctt atctttcecct ttatttttge 31740
tgcggtaagt cgcataaaaa ccattcttca taattcaatc catttactat gttatgttct 31800
gaggggagtyg aaaattccce taattcgatg aagattcttg ctcaattgtt atcagctatg 31860
cgccgaccag aacaccttge cgatcagcca aacgtctcett caggccactg actagcgata 31920
actttceccca caacggaaca actctcattg catgggatca ttgggtactg tgggtttagt 31980
ggttgtaaaa acacctgacc gctatccctg atcagtttet tgaaggtaaa ctcatcaccce 32040
ccaagtcectgg ctatgcagaa atcacctggc tcaacagcct gctcagggtce aacgagaatt 32100
aacattccgt caggaaagct tggcttggag cctgttggtg cggtcatgga attaccttca 32160
acctcaagcce agaatgcaga atcactggcet tttttggttg tgcttaccca tcectctecgeca 32220
tcacctttgg taaaggttct aagctcaggt gagaacatcc ctgcctgaac atgagaaaaa 32280
acagggtact catactcact tctaagtgac ggctgcatac taaccgcttc atacatctcg 32340
tagatttctce tggcgattga agggctaaat tcttcaacge taactttgag aatttttgca 32400
agcaatgcgg cgttataagc atttaatgca ttgatgccat taaataaagc accaacgcct 32460
gactgcceca tceccccatctt gtetgcgaca gattectggg ataagccaag ttcattttte 32520
tttttttcat aaattgcttt aaggcgacgt gcgtcctcaa gctgctcettg tgttaatggt 32580
ttettttttg tgctcatacyg ttaaatctat caccgcaagg gataaatatc taacaccgtg 32640
cgtgttgact attttacctc tggcggtgat aatggttgca tgtactaagg aggttgtatg 32700
gaacaacgca taaccctgaa agattatgca atgcgcectttg ggcaaaccaa gacagctaaa 32760
gatctcggeg tatatcaaag cgcgatcaac aaggccattc atgcaggccg aaagattttt 32820
ttaactataa acgctgatgg aagcgtttat gcggaagagg taaagccctt cccgagtaac 32880
aaaaaaacaa cagcataaat aaccccgctce ttacacattce cagccctgaa aaagggcatc 32940
aaattaaacc acacctatgg tgtatgcatt tatttgcata cattcaatca attgttatct 33000
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aaggaaatac ttacatatgg ttcgtgcaaa caaacgcaac gaggctctac gaatcgagag 33060
tgcgttgett aacaaaatcg caatgcttgg aactgagaag acagcggaag ctgtgggcegt 33120
tgataagtcg cagatcagca ggtggaagag ggactggatt ccaaagttct caatgctget 33180
tgctgttett gaatgggggg tegttgacga cgacatggct cgattggcge gacaagttge 33240
tgcgattcte accaataaaa aacgcccggce ggcaaccgag cgttctgaac aaatccagat 33300
ggagttctga ggtcattact ggatctatca acaggagtca ttatgacaaa tacagcaaaa 33360
atactcaact tcggcagagg taactttgcc ggacaggagce gtaatgtggce agatctcgat 33420
gatggttacg ccagactatc aaatatgctg cttgaggctt attcgggcgc agatctgacc 33480
aagcgacagt ttaaagtgct gcecttgccatt ctgcgtaaaa cctatgggtg gaataaacca 33540
atggacagaa tcaccgattc tcaacttagc gagattacaa agttacctgt caaacggtgce 33600
aatgaagcca agttagaact cgtcagaatg aatattatca agcagcaagg cggcatgttt 33660
ggaccaaata aaaacatctc agaatggtgc atccctcaaa acgagggaaa atcccctaaa 33720
acgagggata aaacatccct caaattgggg gattgctatc cctcaaaaca gggggacaca 33780
aaagacacta ttacaaaaga aaaaagaaaa gattattcgt cagannnnnn tggcgaatcc 33840
tctgaccage cagaaaacga cctttetgtg gtgaaaccgg atgctgcaat tcagagcgge 33900
agcaagtggg ggacagcaga agacctgacc gccgcagagt ggatgtttga catggtgaag 33960
actatcgcac catcagccag aaaaccgaat tttgctgggt gggctaacga tatccgectg 34020
atgcgtgaac gtgacggacg taaccaccgc gacatgtgtg tgctgttccg ctgggcatge 34080
caggacaact tctggtccgg taacgtgctg agcccggcca aactccgcga taagtggacce 34140
caactcgaaa tcaaccgtaa caagcaacag gcaggcgtga cagccagcaa accaaaactc 34200
gacctgacaa acacagactg gatttacggg gtggatctat gaaaaacatc gccgcacaga 34260
tggttaactt tgaccgtgag cagatgcgtc ggatcgccaa caacatgccg gaacagtacg 34320
acgaaaagcc gcaggtacag caggtagcgce agatcatcaa cggtgtgttc agccagttac 34380
tggcaacttt cccggcgagce ctggctaacc gtgaccagaa cgaagtgaac gaaatccgte 34440
gccagtgggt tcetggetttt cgggaaaacg ggatcaccac gatggaacag gttaacgcag 34500
gaatgcgegt agcccgtcgg cagaatcgac catttcectgec atcacccggg cagtttgttg 34560
catggtgcecg ggaagaagca tccgttaccg ccggactgce aaacgtcage gagctggttyg 34620
atatggttta cgagtattgc cggaagcgag gcctgtatce ggatgcggag tcecttatccgt 34680
ggaaatcaaa cgcgcactac tggctggtta ccaacctgta tcagaacatg cgggccaatg 34740
cgcttactga tgcggaatta cgccgtaagg ccgcagatga gcecttgtccat atgactgcga 34800
gaattaaccg tggtgaggcg atccctgaac cagtaaaaca acttcctgtc atgggcggta 34860
gacctctaaa tcgtgcacag gctcectggcga agatcgcaga aatcaaagct aagttcggac 34920
tgaaaggagc aagtgtatga cgggcaaaga ggcaattatt cattacctgg ggacgcataa 34980
tagcttetgt gegceccggacyg ttgccgegcet aacaggcgca acagtaacca gcataaatca 35040
ggcecgeggcet aaaatggcac gggcaggtcet tcectggttate gaaggtaagg tctggcgaac 35100
ggtgtattac cggtttgcta ccagggaaga acgggaagga aagatgagcg atgaacaaac 35160
tggatacgat tggattcgac aacaaaaaag acctgcttat ctcggtgggc gatttggttg 35220
atcgtggtgce agagaacgtt gaatgcctgg aattaatcac attccecctgg ttcagagectg 35280
tacgtggaaa ccatgagcaa atgatgattg atggcttatc agagcgtgga aacgttaatc 35340
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actggctget taatggcggt ggctggttcet ttaatctcga ttacgacaaa gaaattctgg 35400
ctaaagctct tgcccataaa gcagatgaac ttccgttaat catcgaactg gtgagcaaag 35460
ataaaaaata tgttatctgc cacgccgatt atccctttga cgaatacgag tttggaaagce 35520
cagttgatca tcagcaggta atctggaacc gcgaacgaat cagcaactca caaaacggga 35580
tcgtgaaaga aatcaaaggc gcggacacgt tcatctttgg tcatacgcca gcagtgaaac 35640
cactcaagtt tgccaaccaa atgtatatcg ataccggcge agtgttctgce ggaaacctaa 35700
cattgattca ggtacaggga gaaggcgcat gagactcgaa agcgtagcta aatttcattce 35760
gccaaaaagc ccgatgatga gcgactcacc acgggccacg gcttctgact ctetttcecegg 35820
tactgatgtg atggctgcta tggggatggc gcaatcacaa gccggattcg gtatggctge 35880
attctgeggt aagcacgaac tcagccagaa cgacaaacaa aaggctatca actatctgat 35940
gcaatttgca cacaaggtat cggggaaata ccgtggtgtg gcaaagcttg aaggaaatac 36000
taaggcaaag gtactgcaag tgctcgcaac attcgcttat gcggattatt geccgtagtge 36060
cgcgacgccg ggggcaagat gcagagattg ccatggtaca ggccgtgcegg ttgatattge 36120
caaaacagag ctgtggggga gagttgtcga gaaagagtgc ggaagatgca aaggcgtcgg 36180
ctattcaagg atgccagcaa gcgcagcata tcgcgctgtg acgatgctaa tcccaaacct 36240
tacccaaccce acctggtcac gcactgttaa gccgctgtat gacgectcectgg tggtgcaatg 36300
ccacaaagaa gagtcaatcg cagacaacat tttgaatgcg gtcacacgtt agcagcatga 36360
ttgccacgga tggcaacata ttaacggcat gatattgact tattgaataa aattgggtaa 36420
atttgactca acgatgggtt aattcgctcg ttgtggtagt gagatgaaaa gaggcggcgce 36480
ttactaccga ttccgcecctag ttggtcactt cgacgtatcg tctggaactce caaccatcge 36540
aggcagagag gtctgcaaaa tgcaatcccg aaacagttcg caggtaatag ttagagcctg 36600
cataacggtt tcgggatttt ttatatctgc acaacaggta agagcattga gtcgataatc 36660
gtgaagagtc ggcgagcctg gttagccagt gectcttteeg ttgtgctgaa ttaagcgaat 36720
accggaagca gaaccggatc accaaatgcg tacaggcgtce atcgccgccce agcaacagca 36780
caacccaaac tgagccgtag ccactgtctg tcctnnnnnn attagtaata gttacgctge 36840
ggccttttac acatgacctt cgtgaaagcg ggtggcagga ggtcgcgcta acaacctect 36900
gcegttttge ccegtgcatat cggtcacgaa caaatctgat tactaaacac agtagcctgg 36960
atttgttcta tcagtaatcg accttattcc taattaaata gagcaaatcc ccttattggg 37020
ggtaagacat gaagatgcca gaaaaacatg acctgttggc cgccattctce gcggcaaagg 37080
aacaaggcat cggggcaatc cttgcgtttg caatggcgta ccttegcecggce agatataatg 37140
gcggtgcgtt tacaaaaaca gtaatcgacg caacgatgtg cgccattatc gecctggttca 37200
ttegtgacct tcectcgactte gecggactaa gtagcaatct cgcttatata acgagegtgt 37260
ttatcggcta catcggtact gactcgattg gttcgcttat caaacgcttc gectgctaaaa 37320
aagccggagt agaagatggt agaaatcaat aatcaacgta aggcgttcect cgatatgctg 37380
gcgtggtegyg agggaactga taacggacgt cagaaaacca gaaatcatgg ttatgacgtc 37440
attgtaggcg gagagctatt tactgattac tccgatcacce ctcgcaaact tgtcacgcta 37500
aacccaaaac tcaaatcaac aggcgccgga cgctaccage ttctttceccecceg ttggtgggat 37560
gcctaccgeca agcagettgg cctgaaagac ttctectccga aaagtcagga cgcectgtggca 37620
ttgcagcaga ttaaggagcg tggcgcttta cctatgattg atcgtggtga tatccgtcag 37680
gcaatcgacc gttgcagcaa tatctggget tcactgccgg gcegectggtta tggtcagtte 37740
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gagcataagg ctgacagcct gattgcaaaa ttcaaagaag cgggcggaac ggtcagagag 37800
attgatgtat gagcagagtc accgcgatta tctceccgectcect ggttatctge atcatcegtcet 37860
gcctgtcatg ggctgttaat cattaccgtg ataacgccat tacctacaaa gcccagcecgeg 37920
acaaaaatgc cagagaactg aagctggcga acgcggcaat tactgacatg cagatgcgtce 37980
agcgtgatgt tgctgcgctce gatgcaaaat acacgaagga gttagctgat gctaaagctg 38040
aaaatgatgc tctgcgtgat gatgttgccg ctggtcgteg tcggttgcac atcaaagcag 38100
tctgtcagte agtgcgtgaa gccaccaccg cctecggegt ggataatgca gecteccccece 38160
gactggcaga caccgctgaa cgggattatt tcaccctcag agagaggctg atcactatge 38220
aaaaacaact ggaaggaacc cagaagtata ttaatgagca gtgcagatag agttgcccat 38280
atcgatgggce aactcatgca attattgtga gcaatacaca cgcgcttcca gecggagtata 38340
aatgcctaaa gtaataaaac cgagcaatcc atttacgaat gtttgectggg tttcectgtttt 38400
aacaacattt tctgcgccgce cacaaatttt ggctgcatcg acagttttcect tectgcccaat 38460
tccagaaacg aagaaatgat gggtgatggt ttcctttggt gctactgctg cecggtttgtt 38520
ttgaacagta aacgtctgtt gagcacatcc tgtaataagc agggccagcg cagtagcgag 38580
tagcattttt ttcatggtgt tattcccgat gctttttgaa gttcgcagaa tcgtatgtgt 38640
agaaaattaa acaaacccta aacaatgagt tgaaatttca tattgttaat atttattaat 38700
gtatgtcagg tgcgatgaat cgtcattgta ttcccggatt aactatgtcc acagccctga 38760
cggggaactt ctctgcggga gtgtccggga ataattaaaa cgatgcacac agggtttage 38820
gcgtacacgt attgcattat gccaacgccce cggtgctgac acggaagaaa ccggacgtta 38880
tgatttagcg tggaaagatt tgtgtagtgt tctgaatgct ctcagtaaat agtaatgaat 38940
tatcaaaggt atagtaatat cttttatgtt catggatatt tgtaacccat cggaaaactc 39000
ctgctttage aagattttcc ctgtattgct gaaatgtgat ttctecttgat ttcaacctat 39060
cataggacgt ttctataaga tgcgtgtttc ttgagaattt aacatttaca acctttttaa 39120
gtcecttttat taacacggtg ttatcgtttt ctaacacgat gtgaatatta tctgtggcta 39180
gatagtaaat ataatgtgag acgttgtgac gttttagttc agaataaaac aattcacagt 39240
ctaaatcttt tcgcacttga tcgaatattt ctttaaaaat ggcaacctga gccattggta 39300
aaaccttcca tgtgatacga gggcgcgtag tttgcattat cgtttttatc gtttcaatct 39360
ggtctgacct ccttgtgttt tgttgatgat ttatgtcaaa tattaggaat gttttcactt 39420
aatagtattg gttgcgtaac aaagtgcggt cctgctggca ttctggaggg aaatacaacc 39480
gacagatgta tgtaaggcca acgtgctcaa atcttcatac agaaagattt gaagtaatat 39540
tttaaccgct agatgaagag caagcgcatg gagcgacaaa atgaataaag aacaatctgce 39600
tgatgatccce tccgtggatce tgattegtgt aaaaaatatg cttaatagca ccatttctat 39660
gagttaccct gatgttgtaa ttgcatgtat agaacataag gtgtctctgg aagcattcag 39720
agcaattgag gcagcgttgg tgaagcacga taataatatg aaggattatt ccctggtggt 39780
tgactgatca ccataactgc taatcattca aactatttag tctgtgacag agccaacacg 39840
cagtctgtca ctgtcaggaa agtggtaaaa ctgcaactca attactgcaa tgccctcgta 39900
attaagtgaa tttacaatat cgtcctgttc ggagggaaga acgcgggatg ttcattctte 39960
atcactttta attgatgtat atgctctctt ttctgacgtt agtctccgac ggcaggcttce 40020
aatgacccag gctgagaaat tcccggacce tttttgctca agagcgatgt taatttgtte 40080
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aatcatttgg ttaggaaagc ggatgttgcg ggttgttgtt ctgcgggttc tgttcecttegt 40140
tgacatgagg ttgccccgta ttcagtgtceg ctgatttgta ttgtctgaag ttgtttttac 40200
gttaagttga tgcagatcaa ttaatacgat acctgcgtca taattgatta tttgacgtgg 40260
tttgatggcce tccacgcacg ttgtgatatg tagatgataa tcattatcac tttacgggtce 40320
cttteceggtg atccgacagg ttacg 40345
<210> SEQ ID NO 34
<211> LENGTH: 5793
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic

polynucleotide
<400> SEQUENCE: 34
tegegegttt cggtgatgac ggtgaaaacce tctgacacat gcagctcceeyg gagacggtca 60
cagcttgtet gtaagcggat geccgggagca gacaagcceg tcagggcegeyg tcagegggtyg 120
ttggegggty tceggggetgg cttaactatg cggcatcaga gcagattgta ctgagagtge 180
accatatgceg gtgtgaaata ccgcacagat gegtaaggag aaaataccgce atcaggcgcece 240
attcgecatt caggctgege aactgttggg aagggcgate ggtgegggece tcttegetat 300
tacgacagct gtctcttata cacatctcaa ccatcatcga tgaattttet cgggtaggga 360
taacagggta atgaattgaa attacgcccce gecctgcecac tcatcgcagt actgttgtaa 420
ttcattaage attctgccga catggaagec atcacagacyg gcatgatgaa cctgaatcge 480
cagcggcate agcaccttgt cgeccttgegt ataatatttg cccatggtga aaacggggge 540
gaagaagttyg tccatattgg ccacgtttaa atcaaaactg gtgaaactca cccagggatt 600
ggctgagacyg aaaaacatat tctcaataaa ccctttaggg aaataggcca ggttttcacce 660
gtaacacgcce acatcttgeg aatatatgtg tagaaactgce cggaaatcgt cgtggtattce 720
actccagagce gatgaaaacg tttcagtttg ctcatggaaa acggtgtaac aagggtgaac 780
actatcccat atcaccagct caccgtettt cattgccata cggaattccg gatgagcatt 840
catcaggcgg gcaagaatgt gaataaaggc cggataaaac ttgtgcttat ttttcetttac 900
ggtctttaaa aaggccgtaa tatccagetg aacggtetgg ttataggtac attgagcaac 960
tgactgaaat gcctcaaaat gttctttacg atgccattgg gatatatcaa cggtggtata 1020
tccagtgatt tttttcteca ttttagette cttagctceca gatctatgga tegctcgaaa 1080
aaatcaaatc atcaatttct gagcttgctg taatttcettg tttatcaaca tatgaagtca 1140
tacctgtttt actcctcaag ataatattag aaagtatggc agcactgctg tcatactcectt 1200
ttataccctt catctttcaa getgctgett tgttggetge tttcactcac cccagtcaca 1260
tagttatcta tgctcctggg gattcecgttca cttgccgect cgctgcaact cgaaatctat 1320
taggtatatt ccatgtggta cttcttaata ttatcatcaa caatattgat tacatttttt 1380
tggctcatca aatcattcat tggttcaaag gacagcaata cacttttcgce accacacttt 1440
tcaattgcca acttagccge agttatacac tccgtataat ttccgacage gttttetgea 1500
attatttctt caagtttatt ttcgaaattt tcattagggt gcatttcaag aacataatca 1560
ctaataaatg cacgcgtctce ttgtttagct ttattactat cttcgttata gttaactaat 1620
atcattaact gatggtctat ctctgatagg tcaacgtcat atttatccgce aacggcttta 1680
tatctttcag catattcata tctaacatca ttagaatcat cccacttaaa gatgagagga 1740
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-continued
ataccttttt tggccgccca ctcaacaata tgatgactgg ttgctgttac atatttccga 1800
ggtcecgectyg gegtataage atggggattt acagatattt tagggaagct ataaaaatcg 1860
ttatctggat tacaatagcc tgttgttaaa gcatcgttaa tgatttcata acactcttca 1920
aatagttgct gttgatattc aaccgggcga ttaaaaaaat gcatttcatc tttttttteg 1980
caatcactaa accctaaaat aaatctccct tcacttaact gatccaataa gcaagcttcce 2040
tcegetatgg cgacaggatg atgagttgta atgatgtgat ttaatgaacc aattttaatt 2100
ttctetgtta aaccgagcag aaaaccagaa acagtcagag gagcgccgac aacaccatta 2160
tctgaaaaat gattttcata cactaaaatc tgttcaaaat tcaacttatc aacatactcc 2220
gttatttccect gcatgcgaac tatactttgt tcttgaacag ttgttgaatt gatgaagtta 2280
aggaagaaca atccaaattt catttctttc tccttageta atataatage gaacgttgtt 2340
tttctttaag aaatggcatg acatcagact ggaagagctt catggaagca ataatttcgt 2400
ctactgttcc attagcttca aatccacaac aaatatttga tattcctgta gcatcaatgt 2460
ctttttgaat tatgtcaata cattcctgcg gcgttcceccac gggattgatt tcegtaactgt 2520
aatcaatacg gcgattagta tcectttatgte cttttaatac aaagtcacgc cactgccctt 2580
tattgaaatc ataacctctt gtttggtctg aatcatcaaa aatagtcgta gcattcacat 2640
aagaatcata ccaatgcccc agaaatttcce ggcaaatctc tttcecgecttta attgagtcat 2700
gatctacaga tgttatatat gataagcaat ggtcgatatt atgaatatcg tgcccatatt 2760
cttgagccac ttcattataa agctcaagtt gtgctttett ttcgttagta tttataatcce 2820
aacttaatat catcggtagg ccaaattgag cagcccactc agtcgtcgaa gcectgattcag 2880
ccaccacata aaccggtgcg ccacctcectge tatacgecge ggggtttact tttaccttat 2940
ggaacttgat atgttcatta tcagcttcca tatatcccte tgtcatgecca ttcectttatca 3000
gccegtacca gcattceget aaggcgcgac tgttattcat atctgtgecg aatacgcgaa 3060
agtccttgtt gtaaagccct cggcaaatac caaaccgaaa tcgtcecctttt gacatttgat 3120
ccaataaatt cacatcttca agttggcgta ctggatgggc tgtgggaaga acaatagcgg 3180
cagttcctac attcaatttt ttagtcgcge caagtaaata tgcagcagcg acataagggt 3240
taccaagcaa accaaactcc gtgaaatgat gctccagtaa ccatacggta tcaaaaccac 3300
actcctcaga gatgcgacct aatttaacca aacgtttcat tacctctgtt tgagaaaatt 3360
ggggaggttyg gtatgtaagc aaaaagtttc caaatttcat agagagtcct tatattgcta 3420
tttgagtgat agaatatctc aatagatttt aagacagaga aattgcttga ttttcaatct 3480
caattctcat tcggcgttca ttgactgtcg caatagttaa atgttcaaat gacggttcag 3540
taatatcaac atcaatatcc agatgatcat tatccatcgt actgcgcgaa ttataacata 3600
attttttata aaattcaaat ttatgcaggc atgcaagtcg acattaccct gttatcccta 3660
ctgcaggcat gcaagcttgc caacgactac gcactagcca acaagagctt cagggttgag 3720
atgtgtataa gagacagctg tcttaatgaa tcggccaacg cgcggggaga ggcggtttgce 3780
gtattgggcg ctettececget tectegetca ctgactcecget gegetceggte gtteggetge 3840
ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 3900
acgcaggaaa gaacatgtga gcaaaaggcce agcaaaaggce caggaaccgt aaaaaggccg 3960
cgttgctgge gtttttceccat aggctccgce ccectgacga gcatcacaaa aatcgacgcet 4020
caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt cccectggaa 4080
gctecectegt gegetectect gttecgacce tgccgecttac cggatacctg tceecgecttte 4140
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tcectteggg aagegtggeg ctttcectcata gctcacgetg taggtatcte agttceggtgt 4200
aggtcgtteg ctccaagetg ggctgtgtge acgaacccecce cgttcagcece gaccgcetgeg 4260
ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tegccactgg 4320
cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 4380
tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctcectgce 4440
tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 4500
ctggtagcgg tggttttttt gtttgcaagce agcagattac gcgcagaaaa aaaggatctce 4560
aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 4620
aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa 4680
aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat 4740
gcttaatcag tgaggcacct atctcagcga tcectgtcectatt tegttcatcce atagttgect 4800
gactcccegt cgtgtagata actacgatac gggagggctt accatctggce cccagtgetg 4860
caatgatacc gcgagaccca cgctcaccgg ctecagattt atcagcaata aaccagccag 4920
ccggaagggce cgagcgcaga agtggtcecctg caactttatce cgcectceccatce cagtctatta 4980
attgttgcecg ggaagctaga gtaagtagtt cgccagttaa tagtttgcge aacgttgttg 5040
ccattgctac aggcatcgtg gtgtcacgct cgtegtttgg tatggcttca ttcagctecg 5100
gttcccaacyg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttaget 5160
cctteggtece teccgatcgtt gtcagaagta agttggecge agtgttatca ctcatggtta 5220
tggcagcact gcataattct cttactgtca tgccatcegt aagatgcttt tetgtgactg 5280
gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgece 5340
cggcgtcaat acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg 5400
gaaaacgttc ttcggggcga aaactctcaa ggatcttacc getgttgaga tccagttcega 5460
tgtaacccac tcgtgcaccce aactgatctt cagcatcttt tactttcacc agecgtttcetg 5520
ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg acacggaaat 5580
gttgaatact catactcttc ctttttcaat attattgaag catttatcag ggttattgtce 5640
tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca 5700
catttcccecg aaaagtgcca cctgacgtct aagaaaccat tattatcatg acattaacct 5760
ataaaaatag gcgtatcacg aggcccttte gte 5793

What is claimed is:

1. A method for detecting a target molecule, comprising:

a) contacting an immobilized target molecule with a
modified bacteriophage comprising SEQ ID NO: 1,
SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO4,
wherein the bacteriophage specifically binds the target
molecule, under conditions that promote binding of the
bacteriophage to the target molecule, to produce a
target molecule-bacteriophage complex;

b) contacting the target molecule-bacteriophage complex
with a bacterial strain susceptible to infection by the
bacteriophage;

¢) incubating the target molecule-bacteriophage complex
with the bacterial strain under conditions that promote
the propagation of the bacteriophage in the bacteria and
expression of the luciferase, to produce a bacterio-
phage-infected culture;

d) adding to the bacteriophage-infected culture a substrate
for the luciferase; and
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e) measuring the presence and/or magnitude of fluores-
cence produced from the action of the luciferase on its
substrate.

2. The method of claim 1, wherein the target molecule
comprises a first affinity tag and the bacteriophage com-
prises a second affinity tag, wherein the first and second
affinity tags specifically bind to each other.

3. The method of claim 2, wherein the first and second
affinity tags are enzymatically or chemically coupled to the
target molecule and the bacteriophage, respectively.

4. The method of claim 2, wherein the first affinity tag is
streptavidin and the second affinity tag is biotin.

5. The method of claim 1, wherein the bacteriophage is
engineered to bind directly to the target molecule using
phage display.

6. A method for detecting a target molecule, comprising:

a) contacting an immobilized target molecule with a first
affinity ligand that specifically binds the target mol-
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ecule, under conditions that promote target molecule-
affinity ligand binding, to form a target molecule-first
affinity ligand complex, and optionally contacting the
target molecule-first affinity ligand complex with one
or more additional affinity ligands under conditions that
promote affinity ligand-affinity ligand binding, to pro-
duce a target molecule-first affinity ligand-additional
affinity ligand complex, wherein the one or more affin-
ity ligands are added sequentially, and wherein each
successive affinity ligand specifically binds to the affin-
ity ligand added immediately previous;

b) contacting the target molecule-first affinity ligand com-
plex or the target molecule-first affinity ligand-addi-
tional affinity ligand complex with a modified bacte-
riophage comprising SEQ ID NO: 1, SEQ ID NO:2,
SEQ ID NO:3, or SEQ ID NO:4, wherein the bacte-
riophage binds to the first affinity ligand, or if one or
more additional affinity ligands are used, binds to the
ultimate affinity ligand, to form a target molecule-
affinity ligand-bacteriophage complex;

¢) contacting the target molecule-affinity ligand-bacterio-
phage complex with a bacterial strain susceptible to
infection by the bacteriophage;
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d) incubating the target molecule-affinity ligand-bacterio-
phage complex with the bacterial strain under condi-
tions that promote the propagation of the bacteriophage
in the bacteria and expression of the luciferase, to
produce a bacteriophage-infected culture;

e) adding to the bacteriophage-infected culture a substrate
for the luciferase; and

f) measuring the presence and/or magnitude of fluores-
cence produced from the action of the luciferase on its
substrate.

7. The method of claim 6, wherein the first affinity ligand,
or if one or more additional affinity ligands are used, the
ultimate affinity ligand, comprises a first affinity tag, and the
bacteriophage comprises a second affinity tag, wherein the
first and second affinity tags specifically bind to each other.

8. The method of claim 6, wherein the first and second
affinity tags are enzymatically or chemically coupled to the
affinity ligand and the bacteriophage, respectively.

9. The method of claim 6, wherein the first affinity tag is
streptavidin and the second affinity tag is biotin.

10. The method of claim 6, wherein the bacteriophage is
engineered to bind directly to the affinity ligand using phage
display.



